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Because we've combined industry leading 
technology with our direct sales philosophy, 
you have access to tomorrow's generation of 
personal computing at prices that are simply 
remarkable. And consider that we also offer a 
free lifetime support hotline, a one-year 
warranty and our money-back undertaking. 
So call today and join CompuAdd on the way 
ahead for die 1990s, 
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It’s the advantage 
of buying direct 


More and more companies are turning to 
CompuAdd’s philosophy of purchasing PCs 
direct. And when they do, they’re more than 
delighted with the result. They’ve found that 
CompuAdd offers a combination of high-value 
pricing and high-capability technology. Since 
CompuAdd desigas and manufactures its PC 
systems, buying direct gives you the added 
benefit of a close, direct relatioaship with the 
PC manufacturer. 

CompuAdd customers have found that we offer 
superb service. In fact, a recent independent 
customer service survey found that CompuAdd 
led the PC industry in commitment to its 
customers and in value/price performance. 
When you consider that CompuAdd’s interna¬ 
tional sales growth has doubled over the last 
year, it’s easy to see that CompuAdd offers the 
way ahead for the 1990s. 


It’s e: 
perf 


When we designed our 486 PC, we made no compromise 
that commitment has paid off handsomely. Personal Com 
magazine recently judged the CompuAdd 425 486/25MH; 
Best Power User System in a competition that included th 
Compaq SystemPro, Dell 433 and the NeXT Dimension s) 
The judges for the Personal Computer competition comm 
that the CompuAdd 425 is “just about the fastest 25MHz 
tried.” This award proves CompuAdd’s advanced manufr 
capabilities and points out that, when you purchase dire 
CompuAdd, you needn’t compromise on technological c 


We’ve mentioned the CompuAdd 425’s processing spee< 
But there’s much more. The system is standard with 4MI 
of memory that’s expandable to 8MB on the motherboan 
or 16MB on the system bus. And even though this is 
a low-profile system that occupies 30% less desk 
space, there’s room for five expansion slots. 

The 425 offers plenty of power to act as 
a technical workstation but also 
provides the flexibility to run all i 
the usual 286 and 386 PC software. 


Standard system with 
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You’ll be 
surprised to see 
what’s behind the 
CompuAdd name. 
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Double Your 


Introducing The ALR POWERPRO 



IViffr fhf POWERFRO's advanced modular 
system architecture, the choices you make 
today won't limit your options tommorrour 


Additionally, all models will be 
able to accommodate 
taflPv future 


Just Upgrade the CPU!™ 


faster, 
l processors. 

With 49-MBs of 
■<M \ possible RAM, 

\ twelve expan- 
H|[Hy sion slots, and 
Hjjfp**' accommoda¬ 
tions for up to 
2.5-GB of 
internal stor¬ 
age (up to 10-GB of total 
storage utilizing an 
external ALR 
expansion 
chassis), the 
POWERPRO has I 
the expandability 
needed to keep 
pace with your 
future needs. The 
POWERPRO also 
incorporates a 
32-bit EISA bus, 
so you’ll have 
maximum com- 
patibil- 
ity with 
cutting- 
edge 

enhance¬ 
ment products 
while enjoying 
the affordabil¬ 
ity of today's 
low-cost "AT" compat¬ 
ible hardware, 
SUPERIOR CACHE 
The POWERPRO uses. 
ALEs proprietary 


Strapping two traditional PCs 
together won’t give you the 
dual processing power you 
need to keep pace with today's 
growing networks and multi¬ 
user environments, but the 
new ALEPPOWERPRO will. It's 
the affordable, high-perform¬ 
ance alternative to the 
COMPAQ® SYSTEMPRO™ 


Whether you need a system for 
single or multiple users, 

CAD/CAM, office automation, 
manufacturing manage¬ 
ment systems, shared 
databases or a host of 
other 


UP TO 
40 VAX™ 
MIPS A 


applications, 
there's a POWERPRO 
that delivers. Choose be¬ 
tween one or two 33-MHZ 
i486 processors and up 
to 1-MB of cache for per¬ 
formance ranging from 14.7 to 
40 VAX™ MIPS. Single CPU 
models can be quickly and 
easily upgraded to dual 
processing. 
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Easier Way To 
Processing Power. 


EZ3 


SMP 

Certified 


Single or Dual Processing 
Performance with Prices Starting 
at $7495 



PROCACHE scalable cache 
memory architecture. This 
mainframe-like read-and- 
write-back design is 
more efficient than 
the standard write- 
through architec¬ 
ture found on the 
SYSTEMPRO. 


1 Manufacturer 

ALR 

ALR 

Compaq 

1 Model Name 

POWERPRO 486/33 POWERPRO 486/33 SYSTEMPRO 


VM 64 

SMP 512 

486/33 

CPU 

Single 33-MHz i486 

Single 33-MHz i486 

Single 33-MHz i486 

] tit of Processors 

1 

1 

1 

1 Max. # of Processors 

2 

2 

2 

1 Bus Architecture 

32-bit EISA 

32-bit EISA 

32-bit EISA 

1 Memory Cache 

64-KB 

512-KB 

512-KB 

RAMStd. 

5-MB 

17-MB 

8-MB 

1 Hard Drive 

none 

330-MB <18ms 

240-MB <19ms 

1 Expansion Slots 

12 

12 

11 

j Price 

$7,495 

$14,495 

$20,995 


More importantly, 
this scalable archi¬ 
tecture allows you 
to equip the 
POWERPRO with up 
to 1-MB of cache. 
ADVANCED 
DISK 

PERFORMANCE 
AND 

SECURITY 

Yet the POWERPRO's 
performance edge 
doesn't stop there. 
Selected models use 
ALR's SCSI SDA (Soft¬ 
ware Disk Array) to 
provide the capabilities 
of hardware disk arrays 
— including disk strip¬ 


ing, spanning and mirroring — 
with greater flexibility and 
higher performance. ALR's 
SDA protects your data while 
helping to eliminate hard disk 
bottlenecks. 

OFF THE SHELF 
COMPATIBILITY 
The SYSTEMPRO-compatible 
ALR POWERPRO runs off the 
shelf dual-processing versions 
of SCO® UNIX™ with SCO MPX 
as well as Banyan® Vines™ 
SMP. And it's positioned for 
use with future dual process¬ 
ing versions of Novell® 
NetWare™, OS/ 2™ and LAN 
Manager 2.0™. 

Only ALR can deliver a dual¬ 
processing system that’s more 
powerful than the COMPAQ 
SYSTEMPRO for a price that’s 
up to 30% less. 

For more information call ALR 
now; 

1-800-444-4ALR 

ALR 

Advanced Logic Research. Inc. 

9401 Jeronimo Irvine, CA 92718 
(714) 581 -6770 FAX: (714) 581 -9240 

Available at these selected 

resellers; ALR Power Pmrtner 

Resellers 

Connecting Point 223 

COMPUTER CENTERS 

Prices based on U S. Dollars. 

Prices a no oonttgurailons siX^ecI to change wthout nonce - please verily competitive 
prices with manufacturer System shown with optional mon*cr ALR is a registers 
trademark o * Advanced Lope Research me A* other brand and product names are 
trademarks or regetered trademarks et their respective owners o 1990 by 
Advanced Lope Research Inc. 
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operating-system record straight. 
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The Joneses 



H Check out the benchmarks. When it 

comes to speed, pure and simple, main¬ 
frames are no longer the main attraction. 
Introducing the Everex STEP 486/33 
and STEP 486/25. Along with the STEP 
486w, they give you desktop perform¬ 
ance that was previously unheard of. 

There are two reasons. The first, of course, is 
the 486 m chip.The other is AMMA? Everex’s 
proprietary Advanced Memory Management 
Architecture. 


AMMA uses “write-back”cache technology 
instead of the “write-through” technologies used 
in most PC’s. The write-back cache was developed 
for mainframes. Everex was the 
pioneer in developing it for the PC. 
And in doing so, opened a whole new 
dimension in desktop performance. 

With AMMA, you can write directly to the 
STEP 486’s cache in nearly all cases. With write- 
through techniques, on the other hand, you lose 
most of the performance benefit of the cache. 


STFP 48601 
CRAY X MtV4« 
IBM 3063 


34,000 Dtirystones (19 4 MIPSI 


17,857 Dtvystones 


'Inquiries from outside the US. call 415-498-1111. EVER for Excellence is a registered trademark and Everex, STEP, STEP 486u. AMMA and PDS are trademarks of Everex Systems, Inc. 486 is a trademark of Intel Corp. 
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Starting next 
month, the Joneses 
will look like 
Larry Moe and 
Curly 


Stay tuned. 



And how to keep up 
with them. 



That’s because write-through forces you to write 
to main memory much more often. And main 
memory is slower than the cache. 

This is especially important in 486 computing, 
where the CPU performs as many as four times the 
write operations as in 386. Which makes AMMA’s 
write-back architecture, combined with the 486’s 
embedded cache, a powerful combination indeed. 

But the STEP 486 machines give you more 
than just speed. They come with Programmable 
Drive Select. If your drive isn’t listed on the set¬ 


up table, PDS™iets you custom-configure the BIOS. 
It’s good for virtually any hard drive. 

What’s more, all STEP systems come with a one- 
year extendable warranty and a one year renewable 
on-site service contract that also covers all Everex 
peripherals in the system. 

To find out more, call 1-800-334-4552* for the 
name of your nearest Authorized Everex Reseller— 
every one a high performance expert. 

Then you can let the Joneses try keeping up 
for a change. - FVFRF¥- 


FUpn Ji-T 1 


C IWU Everex SyHtemsJnc, more information or how the above benchmarls were derived, please write the five rex Ferinnnimire Test Center, 48431 MiLttkhu Drive, Fremont, CA 94538. 


rirrlfl 10 A im InnuSrw fnrrJ. 
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Advanced 
Features Include: 


T ri-CAD workstations are the hands- 
down choice of the world's leading 
CAD training schools and Universities. 
Schools such as the University of Texas and 
the world's largest CAD training center - 
The CAD Institute, insist on Tri-CAD quality. 

We designed the Tri-CAD family with 
one goal - to build the best CAD worksta¬ 
tions available anywhere, at any price. 

Now, for a limited time, every Tri-CAD 
Workstation includes FastCAD - the fastest 
CAD in the microcomputer world. 

Whether you're looking for your first CAD 
package or adding a new workstation, 
FastCAD® will change your mind about CAD 
once and for all. Written in assembly lan¬ 
guage, FastCAD is the undisputed speed 
champion. It zooms the fastest. Pans the 
fastest. And draws the fastest. Period. 


Tri-CAD 

Workstations 

TC 425i 

$5195 

TC 433i 

$5695 

Upgrades: 

12" x 17” Digitizer $250 
2MB HD Cache Card $395 
Rendition II/256V $695 
20" Color Display $995 


♦ Intel 80486 Processor 

♦ Integrated Intel Math Coprocessor 

♦ 8MB of 32-bit DRAM 

♦ 64K High Speed Static RAM Cache 

♦ 210MB Fast Access Hard Drive 

♦ 1.2MB 5.25-inch Floppy Drive 

♦ 1.44MB 3.5-inch Floppy Drive 

♦ 16-Bit SVGA Card with 1 MB DRAM 

♦ 16 M Non-Interlaced 

1024 x 768 Color Monitor 
♦ Microsoft DOS 3.3 or 4.01 

♦ Panacea CAD Display List Driver 

♦ Quality 101-Key Tactile Keyboard 

♦ Two Serial Ports & One Parallel Port 
♦ 12" x 12" Digitizer with Cursor 

♦ FastCAD Design and 
Drafting Software 


CircU 281 on Inquiry Card. 


All Tri-CAD Computer 
systems Include: 

♦ 2 Year Parts & Labor Warranty 
♦ 60 Day Money Back Guarantee ♦ 12 Month 
On-Site Service ♦ Overnight Parts Replacement 
♦ Lifetime Toll-Free Technical Support 

Ail pwt) jrxMf*tr<iiion> sublets to rturge without •ir’ute W* accept MateCani & VU» {No Syro'urgH AMIX (3% 
Surdt*^.. v COD. UrrvenitV 4» Ccrwrii* PQs ft v*kofr>e. rt%to. k* 2J) wrw* gtswamae dws not incWe 

tNcpIoj clMuja. On-Site *nlir avjjUhe m trwt U V Icckoo? i Wirwty rvCxsis Mtsn sod tantooantt nan Tri Sur 
pd-ctuiMi itsfrv, such « ptraers jnd motors a* try t Jd syrtinti h*v brw varied or cmrfted Id 

COippiv <r^i part 1S of me tcz rtAes ftxiC-assA« Clew ft Comr-ui nn rwr» ftC Claw A ntfwm not retried far hcrw 
uvi ■ Fis a reflOtfroi vadsmjA cf tvnwlicn Cwnputinq 106 fi a&t. an> iradrmaAs oH>» tntri CcfpwaSbn 
PtodvG fltfm rntniiaruK* Nrm 17 \tf bo lrad»'na*S and/or tKjicr-cd rjacawr-irta of ttuer rwpeiiiw ay*(parties 


MTRI^STAR 

Um COMPUTER CORPORATION 

1 . 800 . 678-2799 

707 West Geneva, Tempe, Arizona 85282 
Tech Support 1.800.688-TECH 
Telephone 602.829-0584 
Fax 602.345-0110 
Monday - Friday 7:00am-7:00pm MST 
Saturday 9:00am-4:00pm MST 
































































File Edit View Insert Format Utilities Macro Window 


WIDEWORLD 


IMPORTERS 


Dear Bianca: 

Tm pi eased to inform you that we’ve greatly increased the 
margins on the authentic native idols we are importing from 
Borneo. This is due to certain cost efficiencies we have been 

able to bring to the new ma nu- DESC ftlFT iO M ~ 
facturing process. A softer, less Guo , ema , ari cuthloni 7 1 

expensive wood importedfion Embroidered cushions 13 m 

Thailand allows the native Ponety necklaces 2jC_ 

carvei-s to work faster and more “tonT 

effectively. We have obtained Rubios _ f^d pq 

colored feathers from a firm in 

Mexico, as well as glass eyes from a prosthetics company in 
Philadelphia. We are shipping all the parts to LA for final 


1213 'Guatemalan cushions 


Range Copy Home Flic Print Graph Data Systsw Add-In Quit 


DESCRIPTION 

1 CPU 

GusteinnUn cushions 

7 SB 

Embroidered cushion $ 

13 fit 

Pottery necklaces; 

200 

Gourd bags 

nm 

Fire Irons 

250 00 

RefablDS 

mm 
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3wer- hungry 


* The Microsoft 
I Windows™ graphical 
■ environment version 
3.0 makes it easy for 
| you to do a lot more 
with your PC. That's 
because the Windows environment 
has friendly icons, menus and dia¬ 
log boxes that make its powerful 
features very accessible. 

Windows lets you work with 
a variety of applications on-screen 
at the same time. Including your 
character-based programs. 

But it's when you start using 
Windows applications that you get 
the most out of your PC. Windows 
applications are easy. In addition 
they all work essentially the same 
way. So once you learn how to use 
one, you generally know how to 
use them all. 

And they're so intuitive that 
experimenting with them is fun. 

Windows applications let you 

For more information. call (800)541'1261, Dept. PJi. In Canada, call (416) 56S'350H. Outside the U.S. and Canada, call C 
Making i w mak* sense iww 1 Wmdmi me. ttmmmits of Microsoft Cmpamtim. 


cut and paste text and graphics. 
And let you combine them right 
on your screen. They also let you 
print out exactly what you see. 

You can even establish links 
between Windows applications. 
Which means, if you change any 
numbers in Microsoft Excel for 
Windows, the chart you cut and 
pasted into your Microsoft Word 
for Windows document will be 
automatically updated. 

So call us at (800)541-1261, 
Department P31, to find out more 
about Windows, Windows applica¬ 
tions or the big Windows World Con¬ 
vention and Exposition coming up 
May 20th and 23rd in Atlanta. 

Because with Windows, you 
can start taking the work you do 
every day a little easier. 

And have more to show for it. 

Microsoft 

Making it all make sense- 

) 936-S66L (£ 1991 JUfcfin oft Cwpomliw t All tight* ttrniwd- .WirroaiV? and the MicrfhtoA logo are registered traderMritt and 
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FRED LANGA 

Lower-Cost 

Downloads 


O ne of the horrors of the early days of personal 
computing was the—argh!— type-and-run pro¬ 
gram* I can recall spending too many evenings 
with a magazine open on my lap, laboriously 
keying in page after page of code. Fd initially 
use rulers and pencil marks to try to keep my place on 
the page; then, with one finger on the screen and an¬ 
other on the page, Fd painstakingly cross-check my 
typed code against the origi¬ 
nal* Then, finally, Fd try to 
run the newly keyed program* 
It almost never worked the 
first lime. With listings of any 
length at all, some subtle typo 
would inevitably creep in, 
fouling up the listing in whole 
or in part. What a pain. 

With the advent of BBSes 
and on-line services, the type-and-run program largely 
died a well-deserved death. Full-blown print listings 
linger today only in a few publications: those that cater 
to novices (who may lack modems or the knowledge of 
how to download software) or, more sadly, publications 
looking to pad out their editorial ratio with space-fill¬ 
ing code. 

When BYTEnet and then BIX started in the 1980s, 
BYTE shifted the bulk of its routine program listings 
on-line, reserving printed listings only for special 
cases, and when there was some compelling reason. 
This worked pretty well: If you signed up for BIX or 
called the free BYTEnet number, you could download 
in minutes and with total accuracy code that might 
otherwise have taken hours to key in. This saved you 
time, and it gave us more space in the magazine to bring 
you additional articles. 

The only catch was cost. Even the “free” BYTEnet 
number required that you call Lexington, Massachu¬ 
setts, to access the BYTEnet host. The long-distance 
charges could be daunting. 

Happily, that catch has been largely eliminated. 
Starting this month, instead of having to call Massa¬ 
chusetts for BYTEnet, most readers will be able to 
phone a much closer access point to obtain current 
BYTE listings for free. This will reduce your phone 
charges while still giving you error-free, timesaving 
downloads of program code* 

We’re able to do this by piggybacking the BYTE list¬ 
ings onto our Demolink service and using Demolink’s 
international communications network* 


A new BYTE service 
can save you money when 
downloading material 


Now, when you call Demolink, you *11 have the op¬ 
tion of downloading either the current BYTE listings or 
Demolink’s normal fare, which is free “try before you 
buy 11 software offered by a group of major software 
vendors. 

For example, on a recent weekend when 1 last logged 
on, Demolink offered free versions of Lotus Magellan 
2.0; some Borland software; C-scape (an object-ori¬ 
ented C programming tool) and the Look & Feel screen 
designer from the Oakland Group; Zortech’s multi¬ 
platform C + + , which is portable to DOS, Windows 
3.0, OS/2, extended DOS, Unix, and the Mac; and 
more. 

The list of available software is constantly growing 
and changing, and it will probably be different when 
you calk But in all cases, instead of having to write 
or call to request a demonstration disk (and suffer the 
usual four- to six-week wait), Demolink lets you in¬ 
stantly download the demonstration software of your 
choice. 

And now, Demolink also gives you access to the 
BYTE listings. 

Demolink is currently available through local calls 
in the following cities: Chicago (312) 616-1071; Los 
Angeles (213) 383-9856; New York (212) 797-5620; 
San Francisco (415) 434-4510; Washington, DC (202) 
463-4920; Denver (303) 220-0328; Hightstown, NJ 
(609) 426-7110; and Toronto, Ontario, Canada (416) 
960-3187. Other cities, including European access 
points, are in the works. 

Connecting with Demolink is standard: Using con¬ 
ventional modem settings (8 data bits, I stop bit, no 
parity; 2400 or 1200 bps), you call one of the numbers 
listed above and enter DEMOLINK at the first prompt* 
You*11 then be walked through a brief sign-on process. 
After that, you’re given a menu of available software 
and listings* 

After you’ve selected what you want, Demolink 
downloads it to you error-free via XMODEM/CRC. 
Because it uses conventional settings and XMODEM, 
Demolink is compatible with virtually all telecom¬ 
munications software* 

We’re glad to be able to offer you free electronic list¬ 
ings from more access points at lower telephone costs 
than ever before. Check out Demolink; we think you’ll 
like it! 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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“Who would you expect to give you 
the best compiler for creating 
Windows applications?” 

—Answer below 


Introducing a vastly superior way to write applications 
for Microsoft® Windows. New Borland* C++. The only 
complete C and C++ programming environment for 
DOS and Windows. Borland C++ generates Windows 
applications and DLLs,* supports Windows debugging, 
and includes a visual resource editor. So you don't need 
to buy the Microsoft Windows Software Development 
Kit (SDK). 

Borland C++ is from the people who know what 
professional programmers want. In fact, Turbo C++ 
Professional (the predecessor to Borland C++) won both 
PC Magazine’s 1990 Technical Excellence Award and 
BYTE’s 1990 Award of Excellence. 

Designed for professionals 
by professionals 

Every copy of Borland C++ comes with: 

• ANSI C compiler and C++ compiler 

• Turbo Drive" compiler and integrated development 
environment running in protected mode for huge 
capacity 

• Precompiled headers that significantly increase 
recompilation speed 

• Turbo Debugger® for DOS and Windows 

• Whitewater" Resource Toolkit for visually creating 
icons, dialogs, bitmaps and menu bars 

• Turbo Profiler" and Turbo Assembler® 


Compare these costs 



Microsoft® C 6.0 

Borland C++ 

C compiler 

$ 495 

$495 

C++ compiler 

not available 

included 

Windows programming 
tools 

$ 495 (SDK) 

included 

Assembler 

$ 150 

included 

Intel** 

$1,140 

$495 


Buy now! 

Get Tmgmmming Windows” free! 

Buy Borland C++ now from your local dealer and 
get a free copy of Programming Windows by 
Charles Petzold, the best-selling book about learning 
Windows programming.! 

Special upgrade pricing is available from Borland for 
owners of Turbo C,® Turbo C® Professional, Turbo C++ 
and Turbo C+~ Professional. 


See your dealer 
today, or 
call Borland to 
upgrade at 
1-800-331-0877 



Answer: 

Q N V 1 N O 8 

The Leader in Object-Oriented Programming 

I CODE: MC42 1 


"OUL = Dynarmc Linh Utiranes- ''S496 is the suggested r^Cail prict T0*b^ fiDod in LLS. and Canada supptes lasa. Upgrade customers not eiqitte tor free book. CapyrigtiS ® 1931 Sdrianil Bi t397 
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dFacts 
Are In 


DATABASE COMPARISON TABLE 

dBASE IV 
version 1.1 

Paradox 
version 3.5 

FoxPro 
version 1.02 

EASE OF USE 

Control Center organizes data, queries, forms, reports, labels, applications on one screen 

Yes 

No 

No 

Create applications without programming 

Yes 

Yes 

No 

Modem pulldown menus for all Design Tools 

Yes 

No 

Limited 

Query by Example (QBE) for easy access to information 

Yes 

Yes 

No 

Context specific help by menu item 

Yes 

No 

No 

PRODUCTIVITY 

Quick Layout for automatic forms, reports arid labels 

Yes 

No 

Yes 

Application Generator for quick application development 

Yes 

Yes 

No 

Automatic code generation for all Design Tools 

Yes 

No 

No 

Automatic maintenance of mujtipje indexes for ordering data 

Yes 

No 

No 

Memo fields for notes, letters, descriptions 

Yes 

No 

Yes 

POWER & FLEXIBILITY 

Bold, underline, italic, subscript, superscript text for high impact reports and labels 

Yes 

No 

No 

User Defined Functions for extending programming language 

Yes 

No 

Yes 

Data input validity checking in forms 

Yes 

Yes 

Yes 

Multi-user transaction processing ensures data integrity 

Yes 

No 

No 

Number of file formats imported/exported 

7 

6 

3 

INDUSTRY STANDARDS 

#1 Selling, #1 Rated multiuser database: over 3 million users (1)(2) 

Yes 

No 

No 

Compatible with dBASE III PLUS data and applications 

Yes 

No 

Yes 

Compatible versions for DOS, VAX VMS, Macintosh, SunOS and other UNIX platforms (3) 

Yes 

No 

Limited 

Structured Query Language (SQL) integrated with programming language 

Yes 

No 

No 


(I) clBASE III PLUS and dBASF. IV compn v approximately 55% of PC database systems sold (3 times nearest competitor) according 10 the most recent report by the market research firm Audits & Surveys 
(Oct 1990) (2) Software Oigrst rated dRASE IV #1 among rmdtrustr dtfAbastt. October 1990 (3) Vfcnaara of dBASE IV are shipping for DOS. VAX. and SunOS Macintosh and otltci UNLX Platforms are announced 


Based on what our customers 
tell us, we made a list of some of 
the most important features to look 
for in data management software. 

Then we compared the new 
dBASE IV* version LI with two 
other database products. 

As you can see, dBASE IV 
offers exclusive advantages in 


many categories. 

For instance, only dBASE IV 
lets you access all its functions 
from a single screen. Called the 
Control Center, this screen lets 
you manage existing data, and 
create new tables, queries, reports, 
forms and labels totally without 
programming. 


When all the facts are on the 
table, it’s easy to see which database 
software is best. 

Of course we aren’t the only 
ones who have come to this 
particular conclusion. 

Software Digest rates dBASE IV 
version 1.1 the #1 Multiuser 
Database (Vol. 7, No. 13, Oct. ’90). 


Trademark/owner: dBASE IV, AshionTate, AshtonTate logo/AshtonTate Carp Other company or product names mentioned may be 
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Perhaps the most independent pub¬ 
lication in the industry, Software Digest 
accepts no advertising whatsoever. Cor¬ 
porations pay hundreds of dollars ayear 
to receive their monthly reviews—wnich 
_ are considered highly unbiased and 

objective. Their exhaustive, 75-page 
__ -—- report concludes: 

‘Among the top ranking programs, 
5 °-« ■ U n^ W ®**AMj dBASE IV (version 1.1) is the most well- 

rounded, with solid performance, ver¬ 
satility, and usability” Commenting 
on speed, Software Digest points out that 
“dBASE IV produces all three test 
reports as last as or faster than FoxPro/ 
LAN.” As for Ease of Use and Ease of 
Learning, dBASE IV scored in the Excel¬ 
lent Range as many times as any other 
multiuser database product tested. 

For a free evaluation kit, including 
competitive details and a free demo disk, 
call toll-free: 


1-800-437- 
4329 ext. 1416 
Better yet, 
call 1-800- 
2ASHTON 
to upgrade 
to tne new ■ 
dBASE IV now. H 


MShU it rii 


dBASE IV 


The truth is, no other database can 
do so much to improve productivity 

A AshtonTate' 


trademarks of their respective companies. © 1991 AshtonTate Corporation All Rights Reserved GTSft GSA Schedule * GS00K90AGS5216. or call 1-A13631-1177 
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X.400: Theory vs. Practice 


LETTERS 


I magine my surprise upon returning 
from the recently completed CCITT 
SGVII/Q18 meeting in Geneva to find 
Steven J, Vaughan-Nichols's “X.400: 

Standardizing E-Mail” (December 
1990) dealing with the precise topic we 
were discussing (i.e., understanding 
X.400). As I read the article, I became 
concerned about the numerous inaccura¬ 
cies and misconceptions it contains. 

For example, the current version of 
the X.400 series is the 1988 version (i.e M 
the “blue book”), which has superseded 
the 1984 version (the “red book”). There is no X.401 or 
X.410 in the blue book. Furthermore, any speculation 
that X.410 was ever the “most important member of the 
X.400 family” is subject to some debate. You can be a 
perfectly happy user of an E-mail service without caring 
about the underlying transport protocol mechanism. 

The simplistic explanation of the X.500 series of rec¬ 
ommendations is hard to reconcile with the rest of the ar¬ 
ticle, because X.500 was introduced in 1988 and cer¬ 
tainly provides more than simple name-to-address 
resolution. The statement that X.500 is a database ser¬ 
vice is confusing at best. 

Finally, X.400 does not define any format for pre¬ 
senting an originator/recipient address visually. Thus, 
the notion that an O/R address can be presented as 
“keywordrvalue” will come as a shock to those represen¬ 
tatives at the Geneva meeting who are attempting to de¬ 
fine appropriate visual representations. The fact that 
Vaughan-Nichols's service uses one particular visual 
representation does not imply that that representation is 
standardized in the X.400 series. Indeed, them are 
many parts of the global message-handling environment 
that are not standardized by X.400. To understand what 
is standardized in X.400, one must first understand the 
Open Systems Interconnection stack, and where in that 
stack X.400 sits. 

Bruce Greenblatt 
IBM Corp, 
Roanoke, TX 

What you describe as inaccuracies and misconceptions 
are really the differences between two views ofX. 400* 

Your view is representative of the ivory tower vision of 
the standard. My article, however, was about X. 400 *s 
real-world implementations. Behind these positions is a 
long-standing debate in E-mail circles on what X, 400 is 
and what it should be. 


WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH03458. You 
can also send letters via BIXmailc/o M editors. " 

Your letter will be read , but because of the large volume of mail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit tetters. It takes about four months from the time we 
receive a letter until we publish it. 


To go into more specific detail, you 
are quite correct that the “blue book " ver¬ 
sion of the protocols does not include 
X.401 or X.410. The subject matter these 
two standards address has now been in¬ 
corporated into X 400 and a combination 
ofX.218, X219 . X.228, andX.229, re¬ 
spectively. That 's the theory, anyway. In 
practice , all commercial programs I am 
aware of are based on the 1984 model . In 
these implementations, how X.410 is 
handled is vital to the success of the mail¬ 
handling process. That this is transpar¬ 
ent to the E-mail user does not in any way 
undermine the importance of the issues 
that X. 410 addresses. 

Iam puzzled by your trouble with my explanation of 
X.500. From both E-mail users' and administrators' 
points of view, X.500 will be an easy-to-access distrib¬ 
uted database of E-mail user information , Since yours has 
been the only criticism of the explanation, 1 can only as¬ 
sume that the fault lies with your understanding ofX. 500 
directory services. 

You seem surprisingly ignorant of real-world imple¬ 
mentations of X.400. Whether you use X. 400 addressing 
on MCI Mail, Sprint Telemail, AT&T Mail, or the Inter¬ 
net, O/R addresses are presented in one of several versions 
of a 4 'keyword: value "format. While there are theoreti¬ 
cal discussions on how addresses should be represented , 
the "keyword: value " style is the de facto standard for 
human-readable addresses in X. 400 systems. 

—Steven I, Vaughan-Nichols 


Multi platform Fans 

I just finished reading your January issue, and I had to 
turn on my Amiga, dial up BIX, and thank you for 
making this the most enjoyable issue in a tong while, 
BYTE's most endearing quality for me has always been 
its willingness to explore mom than just the latest appli¬ 
cation on the busi ness platform of choice (whatever that 
might currently be). In January, I found articles on the 
history of Ethernet, the battle over who invented the 
microprocessor, a look at Intel’s i860 chip, eight arti¬ 
cles on AI, and a wonderful article on the Amiga’s Exec, 

I am aware that both BYTE and Jerry Pournelle get a 
very unfair share of verbal and written abuse from Amiga 
users [who don't think their platform receives enough 
eonverage]. As an Amiga user and developer since 1985, 
Vm astounded by this. I would invite those people to 
count the articles about the Amiga published by all other 
computer magazines that are not Amiga specific. I’d be 
very surprised if taken all together they equaled the num¬ 
ber BYTE has done. 

After seeing the article on the Amiga Exec and a 
BYTE Award for NewTek’s Video Toaster in the same 
issue, I think you deserve a round of applause. Instead 
of taking the easy way out and ignoring the Amiga, you 
report on those aspects you think might interest a sig¬ 
nificant portion of your readers, in spite of the flak you 
will most certainly receive. 

Dave Quick 
Edina , MN 
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Your business is safe with us. 




Diskettes require a compatible drive. £?3M 1991. 


Worldwide Sputihor 1992 Olympic Games 


Whatever business voure in, we’re ready to roll in just about any size, capacity or factory 
formatted disk you need. And if business is really moving, look into our 4 megabyte diskette— 
ft s ready for your new system whenever you are* .*r3r>— — 

Thais why more business protects important information on 
3M brand diskettes and data cartridges than any other brand 
in the world, 

Call I-8GQ-888-1889 ext,3 to find out more. 

Innovation working for you™ 
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Why you need a 16" 


Because the MultiSync® 4D color monitor, with 46% more active display 
area than a 14" screen, lets you see more of your applications on-screen 
at one time. The digitally controlled MultiSync 4D also supports high res¬ 
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And with Dynamic Beam Focusing, your Windows'" will be clearer from 

>1 » 'ignwill irMffltlh d ICC T»i-%-nln H *i. Ira: Wmdnraa ■ !i.Ur-»'h <tf Hfcrattill Iht Ol*44 HFC TKfenqLD9-M. "0 

CsC 

Computers. and Com mu meal ions 


For technical information call 1-800-FONE-NEC, fn Canada, l-SOO-NEC-INFO^ 


Circle 191 on Inquiry Card. 












MultiS 


edge to edg< 
Optimized fc 
have techno 
the graphics 
So, if you’d 


For 46% more information call 1-800-826-2255. 


NEC 














LETTERS 



A s usual, I enjoyed Jerry Pournelle’s November col¬ 
umn. I really wish he had brought his Amiga out of 
the spare bedroom and tried to use it to work on Mrs. 
Poumelle’s promotional videotape. I think he’d find it 
has all the tools needed to do the job. Let me suggest an 
excel lent reference on computer desktop video: Amiga 
Desktop Video Guide by Guy Wright (Abacus, 1990). 
While aimed at Amiga owners, it really explains the var¬ 
ious hardware and software products that can be used in 
producing desktop video. Keep up the good work, Jerry, 
but don't relegate that Amiga to the closet just yet. 

Gordon R. Zeese 
Albany, GA 

l agree: The Amiga would have done the job , and l 
should have used it. If Commodore would stop taking 
marketing lessons from AT&T, they would get some 
market share; the Amiga is fading a bit behind the very 
latest PCs, but not far, and is still about the easiest 
"desktop video ” system / know of. They ’re particularly 
popular here in Hollywood. Alas, Mrs: Pournelle's pro¬ 
gram hasn V been ported to the Amiga; / In working on 
that, but / have little time. David Joiner has offered to 
help, though, and he's an Amiga whiz.— Jerry Pournelle 


QuickBASIC Fix 

I wanted to share with Jerry Pournelle and his readers 
a “solution" to the problem of QuickBASIC 4.5 lock¬ 
ing up during the binding process on large programs. 

As Garry Owens pointed out in his letter (Chaos Manor 
Mail, September 1990), running large programs from 
within the QuickBASIC environment will hang your ma¬ 
chine during the binding process without issuing any 
error message. 

Pournelle’s reply suggested that Owens compile and 
link from DOS, That will alleviate the binding problem, 
but QuickBASIC users will not be able to make use of 
the integrated debugging and testing environment pro¬ 
vided with QuickBASIC, I found that you can get 
around the binding problem by pretending you are going 
to compile into an executable module. QuickBASIC will 
bind normally in this mode and then let you select your 
compile options. At this time, you can cancel the com¬ 
pile process and run from within the QuickBASIC envi¬ 
ronment without any further binding problems. 

I have used this method to develop and test some fair¬ 
ly large applications without any further incidents of the 
binding problem. As my programs have grown larger 
and more complex, the next barrier I have found for run¬ 
ning large programs from within the QuickBASIC envi¬ 
ronment is a familiar one—640K bytes. 

Carl F. Neer 
Lakewood, CO 

I tried it, and it worts. Thanks for the tip! 

—Jerry Pournelle 


Hardworking Mac 

W hat did Bill Calabrese mean by 1 gigabyte of 

ROM on the last page of his MacRenderMan re¬ 
view entitled “Photo-Realism for Those with Time (and 


RAM) to Spare” (January)? Seems like a lot, although 
the context implies that he is referring to disk space, Fm 
impressed—any Mac that needs a gig of disk storage is a 
hardworking Mac indeed! 

R. Broome 
Slidell, LA 

/ was referring to my disk storage space, which is 1000 
megabytes. This size is needed for the animations / create 
with Dynaperspective, some of which reach 200 mega¬ 
bytes in size . / temporarily store them on my hard disk be¬ 
fore I transfer them to videotape. I also have about 100 
MB of applications and utilities, plus 200 MB of stored 
files. CADD files require large hard disk drives, and 
those seriously considering doing CADD need to purchase 
the largest storage medium they can afford. 

—Bill Calabrese 


Up to BAT for DOS 

I n “Alternative Operating Systems, Part 6: FlexOS's 
Muscle” (January), Ben Smith writes that the FlexOS 
“script language has the same flow control as DOS 
.BAT files, with one notable extension: BATCH, The 
BATCH command allows nested scripts,” This “exten¬ 
sion” has been part of DOS for at least two versions (3.3 
and 4.01), with the CALL command. 

Mike Firth 
Dallas, TX 

Good eye! The truth be told, my expertise is in Unix, 
and I was unfamiliar with the DOS CALL command for 
. BATfiles. Thank you for your correction. — Ben Smith 


Engineering Trade-Offs 

A s a software developer, I have to commend Brett 
Glass on his views about the problems of the soft¬ 
ware industry and its apparent lack of (or at least insuf¬ 
ficient) concern (“A Plea for Software That Works,” 
Stop Bit, December 1990). As Glass pointed out, far 
too many programs lack the error detection and correc¬ 
tion necessary for reliable operation. 

Being a devout Turbo Pascal programmer, I agree 
completely with his comments regarding C—it is not an 
ideal language for developing large, reliable, maintain¬ 
able programs by any stretch of the imagination. Yet, 
many people swear by C, and many more are jumping 
on the bandwagon. 

But for all my agreement with Glass, I have to ques¬ 
tion a remark of his regarding OS/2. He points out that 
OS/2 2,0 uses the 32-bit flat memory model and, due to 
hardware limitations of the 386, cannot check memory 
references to the exact byte. In fact, a reference can be 
as much as 4K bytes off without detection. How horrible! 
Does that mean one program can accidentally overwrite 
another program running in a different window? Not 
necessarily. Glass's statement and condemnation are 
valid only if you assume that the operating system will 
grant requests for more memory exactly as requested by 
the application program. Although Fm not certain, I 
would hope that OS/2 will allocate memory to an appli¬ 
cation in 4K-byte chunks. Thus, an application can never 
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management 


More project managers are using 
Microsoft" Project for Windows" than any 
other package. 

Probably because Microsoft Project 
for Wi ndows wouldn’t be any different if 
you’d planned it yourself. 

Work with data easily. Create cus¬ 
tomized filters, tables, even output. 

Offer good until June 30. 1991 or while supplies tost. The first mode! is / 
only: }tt Canada, call (41$) 568-3503: outside the U.S- and Canada, call (200 
sense ate trademark.?, of Microsoft Corporation, 


clicking and dragging. 

See for yourself. Just give us a call 
at (800) 541-1261, Dept. Q22, and we’ll 
send you a free working model. 

Microsoft 

Making it all make sense 


tree: additional models are $9 *>5 plus applicable sales tax. Offer good only m the 50 United States. In the U.S.. call (8001541-1261. Dept.Q22. For information 
936-866L (& i99! Microsoft Corporation. All rights reserved. Microsoft and the Microsoft toga are registered trademark:- and Windows and Making ii all makr 
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NEAR A PHONE. 


Tandon Computers cost a lot less than other computers. Here’s the 
surprising part. Tandon Computers also come fully loaded with a number 
of standard features you won’t find on most other machines. 

And we didn’t stop there. With any Tandon Computer, you also get the support 
you’d expect from a $400 million company with fifteen years of manufacturing 
and design experience. Like prompt delivery, a one year limited warranty, on site 
service, and helpful toll-free lech support. We even offer a special leasing 
program. And if for any reason you’re not pleased, 
you get a full refund within the first 30 days. 

So if you want a great computer at a great price, why not give Tandon a call 
right now. After all, you're already sitting next to the phone. 
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$ 2,499 

LEASE: AS LOW AS 5143/MONTIL 

STABOARD CONFIGURATION 
Microprocessor arid Main Board: Intel* 
80386SX running at 16 MHz. Supports 
optional 80387SX math coprocessor. 

Memory; 3 MB standard 

Storage: 3.44MB diskette drive, 40MB 

IDE hard drive, (Upgradeable U> 

100MB). 

Video: Dual panel EL backlit VGA LCD, 
Supports external monitor. 

Order now and receive 
a WurldPori Pocket Modem 
(S359 Value) at no ehuftw 



$ 1,199 

LEASEi AS LOW AS S69/MONTH, 


STANDARD CONFIGURATION 
Microprocessor and Main Board; Intel 

80386SX running at 15 MHz. Supports 
8038 7SX math coprocessor. 

Memory; LMB standard. 

Video: VGA monochrome display. 
Options: 1.44MB diskette drive. 40MB 
IDE hard drive. Additional options avail¬ 
able. Please call for details. 

Call for information on our 2SG/N Low 
Profile, Network Station, starling at S949. 



$ 3,495 

LEASE: AS LOW AS 5123/MONTH. 

STANDARD CONFIGURATION 
Microprocessor and Main Board; Intel 
803B6SX running at 20 M Hz. Supports 
optional SU387SX math coprocessor. 
Memory; 2 MB standard 
Storage: l. LIMES diskette drive. 30MB 
IDE hard drive. 

Video: Paper while VGA non-glare 
CCFT backlit LCD, 32 grey shades. 
Supports external monitor, 

Cal! for information on our 60MB hard 
drive model 



Tandon 386/33 Desktop 


$ 3,199 

LEASE: AS LOW AS 5112/MONTH. 

STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 

80386 running at 33 MHz. Supports 

80387 or Wehek T * 3167 math 
eoptoeessors. 

Memory; 4MB standard. 

Storage: 1.2MB OR 1.44MB diskette 
drive. 110MB IDE hard drive. 

Video; VGA monochrome display. 

Call for information on our 386/25 
Desktop, 



$ 1,999 

LEASE; AS LOW AS StU/MONTH. 


STANDARD CONFIGURATION 
Mi crop r ocessor and Main Board: Intel 
8G386SX running at 20 MHz, Supports 
803875X math coprocessor. 

Memory; I MB standard. 

Storage: 1.2MB OR 1.44 MB diskette 
drive. 40MB IDE hard drive. 

Video; VGA monochrome display. 



Tandon 486/33 EISA Desktop 


$ 7,299 

LEASE: AS LOW AS 5183/MONTH. 

STANDARD CONFIGURATION 
Microprocessor and Main Board; Intel 

80486 running at 33 MHz, Supports 
Wbitek 4167 math coprocessor. 
MOffory; 4MB standard. 

Storage: L 2MB OR 1.44MB diskette 
drive. 200MB IDE hard drive. EISA 
caching SCSI controller available. 
Video; VGA monochrome display, 



$ 2,999 

LEASE: AS LOW AS «196/MONTH, 

STANDARD CONFIGURATION 
Microprocessor and Main Board: Intel 
804X6 running at 25 MHz. 

Memory: 2MB Standard- 

Storage: 1.2MB OR 1.44MB diskette 

drive. 

Video; VGA monochrome display. 

( -all for informs lion on our 
XL 186 Upgrade Purling**' nnd 
nddidiortikl option*. 



$ 7,699 

LEASE: AS LOW AS 5190/MONTH. 


STANDARD CONFIGURATION 
Microprocessor and Main Board; Intel 
80486 running at 33 MHz. Supports 
Wfcilek 4167 math coprocessor. 
Memory; 4MB standard. 

Storage: 1.2MB AND 1.44 MB diskette 
drives, 200MB IDE hard drive, EISA 
caching SC'S! controller available. 
Video; VGA monochrome display. 

Tan doit Tower 386/33 

$ 4,199 

LEASE; AS LOW AS 5121/MONTH, 
Call for additional specihculinni 


ATTENTION; 

Wo have a special offer so big it won A fit on this pagm 
To find nut what it is. just pick up the phone. 


* 30-Day Money Back 

* 24 Hour Tbtl-Free, 

Guarantee 

On Call Technical 

• 1-Year Limited 

Support 

Warranty 

• On-Site Service 


Options and Custom Configurations 

* Hard DriwK Piftketle 

* VGA and Super V'GA 

a lid Optical Drivi's 

Monitors 

* Modems 

# Additional (Options 

* Memory imx paii s ion 

Available On All 
Systemsb l'lea.se (kill. 

* Cdprocessore 
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step outside whai the operating system considers its 
own. 

Now, whether 4K bytes is too coarse is another argu¬ 
ment entirely. But this coarseness, even if it were reduced 
to 2 bytes instead of 4096, does not prevent the operat¬ 
ing system from ensuring that no application makes refer¬ 
ence to a byte of memory that is not its own. 

Finally, an important comment of Glass's deserves to 
be restated. The love affair people have with powerful 
machines and fast software is hurting the industry. To 
some extent it is the fault of the press, including the 
BYTE Lab, for publishing such exacting benchmark 
tests. Too often the buying public is swayed by as little as 
a 1 percent or 2 percent performance increase over 
someone else's box. 

The PC market wants unbelievable speed, power, 
flexibility, support, and reliability, but it does not want 
to succumb to real-world trade-offs. People must begin 
to realize that computers are not wonder boxes that are 
above normal engineering trade-offs. If you want extra 
reliability, then it will cost you, either in dollars for hard¬ 
ware or in a performance hit in software. 

Bill Jurasz Jr. 

Applications Engineer 
Texas Instruments 
Dallas , TX 


Laptop Etiquette 

red Langa discussed how office decorum and bust- 
r ness etiquette should be considered before buying a 
laptop (“Laptop Troubles and Triumphs," November 
1990 Editorial), He specifically mentioned that taking 
meeting notes on a laptop can cause a commotion. I can 
confirm that from personal experience. 

Last year our office was assigned to attend a series of 
14 legislative bearings. The hearings were held through¬ 
out the state, and our job was to take notes and keep the 
executive staff informed. I lent my Toshiba laptop to the 
effort. The plan was to enter the notes from the testimo¬ 
ny into Nota Bene and then use the text-based features of 
the program to compile the testimony by topic, speaker, 
and so on. 

We were really quite pleased with ourselves until the 
tenth hearing, when we were told by the legislative staff 
that the witnesses found my laptop intimidating. Now, I 
admit that this thing weighs almost 20 pounds, requires a 
power cord, makes fan noises, and has a screen that 
creates an orange beacon—but intimidating? I never 
would have imagined it. 

Langa was right—laptop hardware should be selected 
with more than just price and user-friendliness in mind. 
When 1 bought my laptop, my selection criteria were 
logical and technically correct, but I ignored what turned 
out to be a major variable—the environment in which 
the machine was to be used. Fm not talking heat and hu¬ 
midity here; this environment is composed of people 
who are suspicious of government. When I as a govern¬ 
ment employee entered this environment with my whiz- 
bang efficiency equipment, 1 was perceived as intention¬ 
ally intimidating rather than efficient. It's a point to 
ponder. 

Paul A. Smith 
Citrus Heights, CA 


DAT Spat 

I read Karina Lion’s article “DAT’s a Solution" (No¬ 
vember 1990) with great interest. While all of us in the 
industry try to present our products and technologies in 
the best light, her article contains serious misstatements 
of fact, as well as numerous conclusions that are open to 
debate. In the interest of accuracy, and in case you are 
misinformed, I would like to point these out. 

1, She makes the statement that digital audiotape and 
8-mm tape “store comparable quantities of data." No¬ 
where in the article, other than the table on page 324, 
which I will comment on below, does she specify the ca¬ 
pacities of DAT drives, Eight-mm tape capacities of 2.5 
gigabytes and 5 gigabytes, both in native, or uncom¬ 
pressed, mode, are available today. I know of no DAT 
products offering more than 1.3 gigabytes today. Some¬ 
time this year, DAT vendors promise 2 gigabytes, which 
will be achieved by using thinner 90-meter tape. 

2. Lion's statement that "per megabyte, DAT is 
cheaper than 8-mm tape storage" is also up for discus¬ 
sion. The end-user price for a daca-certified 8-mm car¬ 
tridge with 2,5 gigabytes of capacity is about $25, or 1 
cent per megabyte. A data-certified DAT cartridge with 
a capacity of 1.3 gigabytes costs about $19, or \% cents 
per megabyte. The same 8-mm cartridge can also con¬ 
tain 5 gigabytes if used on the latest 8-mm drives, cutting 
the cost per megabyte in half. 

3. The table on page 324, comparing DAT and quar- 
ter-inch tape systems, is misleading at best. It states that 
the capacity in production of DAT is 2.5 gigabytes. This 
capacity can be achieved only by assuming a compression 
ratio of about 2 to L The next capacity level of 5 giga¬ 
bytes also assumes compression and the use of 90-meter 
tape. By omitting the fact that these capacities require 
the use of compression, the table is deceiving. The DAT 
transfer rale of 207K bytes per second is also question¬ 
able, Every other DAT vendor specifies a transfer rate of 
183K bytes per second for digital data storage format, 
and transfer rates of from LOO to 140K bytes per second 
in DataDAT format, I can only conclude that the higher 
transfer rate that Lion cites is also based on some ex¬ 
pected compression ratio. 

4, The statement that the 90-degree wrap angle of 
DAT provides an advantage over the 22 3-degree wrap 
angle used by 8-mm tape is certainly questionable. Con¬ 
ventional wisdom among tape designers maintains that a 
longer tape path provides better tape guidance. The 
221 -degree wrap provides less tension on the tape, both 
during normal read/write operations and during high¬ 
speed search, while the longer tape path sustains the high 
level of head-to-tape contact necessary to achieve heli¬ 
cal scan's high areal densities reliably. In short, the 
longer wrap angle provides for gentler, more stable tape 
handling and reduces the likelihood of tape damage. If 
the author has any data that proves otherwise, we at Ex¬ 
abyte would like to see it. 

5. The discussion on servo and data heads with the 
accompanying figure 2 is highly misleading. The 8-mm 
servo implementation allowing for track offset was spe¬ 
cifically designed for data storage applications. The DAT 
servo system was lifted intact from the consumer prod¬ 
uct, retaining the integral servo/read/write head design 
but adding a pair of read-after-write heads. The distort¬ 
ed tracks shown in figure 2 are something we have yet to 
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Now, if you want to develop applications 
for Windows 3.0, there’s a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
Smalltalk/V 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


SmaDtaDi/VWindows 


DIGITALK 


9841 Airport Blvd., Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306 

Smalltalk/V is a registered trademark nf Digitalk. Inc. Other product names are trademarks or registered trademarks of their respective holders. 
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Now you can let your imagination run wild At a 
very conservative price. Because Tektronix 
introduces the first color printer that is PostScript- 
compatible for less than $5000. 

The Phaser IISX is great for individuals or small 
groups. It works with Windows 3.0 or Macintosh 
QuickDraw and is software-based PostScript- 
compatible. It also delivers brilliant 300 dpi ther¬ 


mal-wax color as only Tektronix printers can, 

For bigger businesses, we offer the new Phaser 
n PX. This printer is hardware-based PostScript- 
compatible with HP-GL and is licensed by 
Pantone, Inc*. It also works with Macs, PCs, and 
UNIX workstations. All at once. 

Now, say you buy an SX, your business grows, 
and you end up wishing you'd gotten the PX. No 





























•Pantone, Inc.'s check standard tredrmadt for color reproduction and color reproduction materials. 
PostScript is i registered trademark of Adobe Systems, Inc. Phaser is a trademark of Tektronix, Inc. 
Copyright 1991 Tektronix, Inc. AH rights reserved 
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need to worry because all Tektronix printers are can make a statement this bold, 
upgradable so you'll never outgrow them. Printout for printout, ad for ad, you won't find 

And in case you didn't notice, this entire ad was a better color printer. Call 1-800-835-6100, 
created by one of our printers. That includes Dept. 131 for more information. The 

the brilliant graphics you see above and 
the crisp type you're reading now. Because 
we have so much faith in our color printers, 
we let them do their own ads. No one else 
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see in over three years of product shipments, yet the 8- 
mm servo system, using track offset, would allow all the 
data on those tracks to be read, while it is highly un¬ 
likely that any DAT system could successfully recover the 
data. This is as much a function of the data format as it 
is of the servo system, Eight-mm tracks are composed of 
individual blocks of data, and if an individual block, or 
blocks, cannot be read, the error-recovery procedures 
will offset the heads and reread the track to recover the 
missing block(s). DAT, on the other hand, must read the 
entire track in one pass, whether on the first attempt or 
during a subsequent retry, to be successful. In the exam¬ 
ple Lion used, that appears to be impossible, 

6. Finally, regarding the statements that quarter- 
inch, half-inch, and 8-mm tape employ analog recording 
methods, while DAT uses digital recording techniques: 
None of these technologies uses analog recording; they 
are ail digital. In fact, the NRZI data encoding method 
employed by DAT was developed for, and used by, half- 
inch tape more than 20 years ago. 

Grant Wilcox 
Product Manager 
Exabyte Corp. 

Boulder, CO 

The numbered sections below correspond to the num¬ 
bered items in your letter. 

L Since the article was published in November, DAT 
manufacturers have achieved even higher capacities of 
storage per cassette than was stated in my article. More 
than five companies have announced DAT drives with 2.5- 
gigabyte storage capacity per cassette using data com¬ 
pression. in January, my company, GigaTrend, an¬ 
nounced the use of anew 90-meter tape that will enable 
storage of up to 4 gigabytes of data on a standard DAT 
cassette; without data compression, a 90-meter tape 
stores up to 2 gigabytes in native mode. As for the issues 
of data compression and extended rape , as tong as data 
is backed up efficiently, reliably, and accurately, what 
difference does it make to the end user? 

2, It is deceptive to claim that the Exabyte cartridge is 
“about $25 per cartridge. ” When we at GigaTrend called 
Exabyte to verify this, we were told by the direct sales 
department that a minimum order of 2.5-gigabyte car¬ 
tridges put the individual cartridge price at $40. Addi¬ 
tionally, in checking with two Exabyte OEMs, we learned 
they are charging $60 for a 2.5-gigabyte cartridge , not 
$25. Since GigaTrend and other DAT makers are charg¬ 
ing $36 for a 2,5-gigabyte cartridge (using data com¬ 
pression), DAT is still cheaper by far , 

3. The capacity of DAT drives in production is cur¬ 
rently 2.5 gigabytes. In the first quarter of this year, the 
capacity of DAT drives in production using extended 
tape will be over 4 gigabytes per cassette. DAT at capaci¬ 
ties of 2.5 gigabytes using compression was formally an¬ 
nounced by GigaTrend in July 1990. Likewise, the use of 
extended tape in DAT has been known since November 
1990. Industry analysts have been publishing announce¬ 
ments about extended DAT tape from five vendors since 
September J990. Therefore, the 2.5-gigabyte DAT cas¬ 
sette capacity listed in the table was an established fact. 

On August 9, 1990 , / demonstrated GigaTrend's 2.5- 
gigabyte TurboDAT and a 207K-hyte-per-second transfer 
rate at a press conference. This transfer rate was 
achieved during an actual demonstration of the product. 


not an “expected " compression ratio , as you claim , 

4. The following excerpt from an article entitled “The 
Case for DAT" published in the July 1990 issue ^/Digital 
Desktop explains why the Exabyte theory of a longer 
tape path is incorrect: 

“The 8mm format uses a tape wrap of 22 F around a 
drum as opposed to DATs shorter wrap of 90°. The DAT 
wrap angle has less contact with the recording tape and 
therefore creates less friction and requires fewer compli¬ 
cated mechanical parts to insure proper alignment. 

Given a similar drum size and speed , more surface con¬ 
tact with a tape will create more potentially damaging 
heat on the surface of the tape. Additionally, a 22 F wrap 
leaves 8mm tape unguided for approximately three inch¬ 
es , which is just under the entire circumference of a DAT 
drum. Because of the mechanical requirements, a nomi¬ 
nal 22 l c needs about 360° of actual wraparound. This is 
not possible on the same horizontal level. 8mm tape 
must descend one level below the horizontal tape path and 
return, in order to achieve this actual wraparound. 

“There is stress and strain both in a vertical and hori¬ 
zontal direction on the tape using 8mm. Typically, worn 
edges are indicative of this type of wrap. Conversely, 

4mm puts less strain on the tape by deviating only slightly 
from a straight vertical tape path with a 90° wrap. Also, 
a pure horizontal alignment level is maintained through 
electronic tracking, preventing any stretched edges on 
the tape." 

5. Although the servo/read/write head of DAT for 
computers is based on the audio version of the drive , Jap¬ 
anese electronics manufacturers, not to mention Hew¬ 
lett-Packard and GigaTape outside Japan, have modified 
the design for computer storage to achieve performance 
levels that are as yet unparalleled by 8-mm tape. 

When the servo/read/write functions of DAT are per¬ 
formed by the same heads, there is absolutely no chance 
of alignment deviations. The combination of the track¬ 
ing mechanism plus DATs three levels of error checking 
and correction enables error recovery that is statistically 
even higher than 8-mm tape. 

6. The analog recording method referred to in my ar¬ 
ticle references the recording of tape file marking. In this 
case , Exabyte uses an analog method called “physical ” 
file marks. Conversely, Giga Trend and other DAT manu¬ 
facturers use logical filemarks, which is a digital meth¬ 
od of tape filemarking. —Karina Lion 


FIXES 



* The current telephone number for Micron Technology 
(December 1990 State of the Art section) is (208) 
368-4000. 

* The correct telephone number for Monolithic Systems 
Corp. (December 1990 State of the Art section) is 
(800) 525-7661. 

* Leading Edge (January Ask BYTE) is a subsidiary of 
Daewoo Telecomm. 

* The correct address for Microsoft Press (January Ask 
BYTE) is Microsoft Corp., 1 Microsoft Way, 
Redmond, WA 98052. 
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GATEWAY2QOO 


You Find The Best Values In 
The Most Unusual Places... 









































: Gateway 2000 Customers 
9 In One Month. 



nbly company that sold you the computer goes out 

your of business? 

We Value Integrity 


We 
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Integrity r is the fundamental value without 
which any organization is doomed. At 
Gateway 2000, you'll find integrity throughout 
the company, most visibly in sales and 
customer support. Gateway salespeople 
honestly represent the company and its 
products. Each person you deal with in 
customer support, during and alter the sale, has 
a personal commitment to make sure you're 
completely satisfied. 


Gateway customer Robert C True, 
writes: “Hfr on the East Coast have become 
so accustomed to surly uninformed and 
disinterested,.staff] that working with your 
group may have induced an dement of 
'Culture Shock ' Every person in your 
organization operates as if there is only one 
customer in the world - the one they are 
talking to at the moment ." 

"Kw 've got a friend in the business” is 
more than a slogan. It's our way of life here 
at Gateway. 


ill-free number for your free copy of 
ive study of computer industry prices. 
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Like South Dakota, Where 

Saved $10,747,17 




i dependent 
research firm to do a study for us, " 
said Ted Waitt, Gateway 2000 
President. "I wanted to see an 
unbiased, direct comparison if 
features and prices from the 
manufacturers who advertise in the 
Computer Shopper. The results 
were astonishing " he exclaimed, 

“even to me. Ranked by best price, 
Gateway 2000 was the only major 
direct marketer at the top of the 
lists. The other 'big guys' in the 
direct market field were so far down 
in the rankings I couldn't even find 
some of them. 


Computer buyers who purchased Gateway 
2000 systems in January saved an average of 
$697 per system. This figure comes from a 
comparison of 132 computer manufacturers’ 
advertised prices in the January 1991 issue of 
Computer Shopper. That means Gateway 
customers shared a total savings of $10,747,179 
on 15,427 systems in one month alone. 

No matter where you look, that’s the best 
value you’re going to find in this industry. 

Providing The Best Value 
Starts With Values 

“Whenever I’m asked," continued Ted, "why 
Gateway 2000 is so successful, my answer is: 
value. When you buy a Gateway 2000 
computer, you're getting the best price, best 


quality and features, best service, all from a 
very strong, healthy company. That's value. 
Then I'm asked how we provide value," Ted 
remarked, "and the answer is almost the same. 
It's values. The values of the people at 
Gateway 2000 give our product its value." said 
Ted. “People who grow up in the Midwest 
value frugality, quality, resourcefulness, hard 
work, strength, and most of all, integrity and 
honesty in all dealings with other people. 
Providing value in our products starts with 
these values." 

We Value Quality 

Only the highest quality components go into 
a Gateway 2000 computer. Midwestern pride 
in workmanship and quality is demonstrated by 


every one of nearly 100 skilled assei 
technicians. These technicians builc 
complete system one at a time. 

We Value Strength 

A company's strength is measure 
balance sheet. As independent soup 
confirm. Gateway 2000 has an envii 
sheet coupled with strong growth. Ii 
Magazine listed Gateway as the secc 
fastest-growing private company in - 
during 1990. Financial strength is cs 
you. What good are warranties, gua 
promises of lifetime technical suppo 
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this informal 



















Gateway 2000 System 


12MHZ 286VGA 




t 80286-12 Processor 
I MB RAM 
i.2MB 5.25" Drive 

1.44 MB 3.5” Drive 
40 MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGA with 512K 
14” Gateway Crystal Scan 1024 
Color VGA Monitor 
LI Parallel/2 Serial Ports 
1101 Key Keyboard 
MS DOS 3.3 or 4.01 

$1495.00 


25MHZ 386CACHE 


PC 


I KUmiHSi' I 


64K Cache RAM 
4 MB RAM 
s 1.2 MB 5.25" Drive 

11.44 MB 3.5" Drive u =Sr J 
! 80 MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGA with l MB 
14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
1 Parallel/2 Serial Ports 
t 101 Key Key board 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$2695.00 


GATEWAY 386SX 

4 MB RAM 


1.2 MB 5.25" Drive 

r3r 

1.44 MB 3.5" Drive 


V. 40 MB 17ms IDE Drive 


with 32K Cache 


16 Bit VGA with 512K 


14" Gateway Crystal Scan 1024 

Color VGA Monitor 


I Parallel/2 Serial Ports 


101 Key Keyboard 


i MS DOS 3.3 or 4.01 


... MS WINDOWS 3,0 


$1895.00 


33MHZ 386VGA 


, 64K Cache RAM mm 
14 MB RAM 
1.2 MB 5.25" Drive 
1.44 MB 3.5" Drive 
200 MB 15ms IDE Drive 
with 64K Multi-Segmented Cache 
16 Bit VGA with 1 MB 
14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
I Parallel/2 Serial Ports. 

101 Key Keyboard 
MS DOS 3.3 or 4.01 
MS WINDOWS 3.0 

$3195.00 


!W 


25MHZ 386"VGA 


II 4 MB RAM 
1.2 MB 5.25" Drive 

1.44 MB 3.5” Drive 
80 MB 17ms IDE Drive 
with 32K Cache 
16 Bit VGA with I MB 
14" Gateway Crystal Scan 1024NI 
Color VGA Monitor 
-I 1 Parallel/2 Serial Ports 
■ 101 Key Keyboard 
*MS DOS 3.3 or 4.0! 

MS WINDOWS 3.0 

$2395.00 


25MHZ 486" VGA 


. 64K Cache RAM 
I 8 MB RAM 
S 1.2 MB 5.25" Drive 
i 1.44 MB 3.5" Drive 
200 MB 15ms IDE Drive 
with 64K Multi-Segmented Cache 
I 16 Bit VGA with I MB 
14" Gateway Crystal Scan I024NI 
Color VGA Monitor 
I Parallel/2 Serial Ports 
. 101 Key Keyboard 
MS DOS 3.3 or 4,01 
MS WINDOWS 3.0 

$3995.00 


33MHZ 486VGA 


Same configuration as the 
25 MHz 486. * 

$4395.00 


BESTBUY 


■ Same features as our 33 MHz 
386 VGA system except this 
machine has an 80 MB 17ms 
IDE Drive instead of the 200 
MB 15ms IDE Drive, 


$2795.00 


STANDARD FEATURES & SERVICES 


• Microsoft® WINDOWS 3 ' 1 an cl Mouse 
withal] 3 86 and 486 systems 

* 30-day money-back guarantee 

* One-year warranty on parts and labor 
■ Leasing options now available 

• Toll-free technical support for the life 
of the machine 


■ Free on-site service to most locations in 
the nation 

• Replacement parts sent via overnight 
shipping free of charge 

* Free bulletin board technical support 

■ New sales hours: tarn-1 Opm CSX M-F 
9am4pm CST Saturdays 


NEW CRYSTAL SCAN 1024NI 


• Our new 14" Gateway Crystal Scan 1024NJ 
color VGA monitor comes standard with 
all 3H6 DX and 486 systems, litis monitor 


is non-interlaced for a flawless* flicker-free 
display. 1024 x 768 <§ 60 Hz. 800x600 
@ 72 H/. 28 D P 


We cuxtim-build mil Gateway 2000 campuler b customer speaftailhns, Hr It gladly provide y&tt with a quote 
an your amfigurtitim 38 $ and 486 are trademarks of Intel Ctirpardlkm, 

Due so the vohdlity of the DRAM market, uti prices me aubjeei to change. Prices do not include shipping. 


J/S 


GATEWAV2O00 


800 - 523-2000 

610 Gateway Drive • N. Sioux City, SD 57049 * 605-232-2000 • Fax 605-232-2023 
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Intel Winds Up the i486 Clock to 100 MHz 

I ntel engineers have an experimental i486 running at 100 MHz, the company 
disclosed at the recent International Solid State Circuits Conference. The 
chip is a long way from a commercial product—Intel still hasn’t banged the 
kinks out of the 50-MHz i486—but it does point toward Intel ch ips of the future. 
It’s also a step toward the chip maker’s goal of a 100-miIiion-transistor micro¬ 
processor running at 250 MHz and delivering 2 billion instructions per second, 
Intel says that it has achieved this increase to 100 MHz by using a combina¬ 
tion of new techniques. First, the chip is implemented in G.8-micron CMOS, 
instead of the current 1-micron CMOS. This alone makes the chip smaller and 
faster. More important, Intel has moved to a three-level metal design instead of 
a two-level design; this reduces gate interconnect distances and further speeds 
up the chip. Intel developed new CAD tools for laying out the chip on a three- 
level process to fully utilize the third layer. 

One unusual feature of the new chip is that the clock has been implemented 
using a phase-locked loop. This allows the clock to operate more tightly and 
thus faster than previously. Clock skew has been reduced, and the setup time is 
now 1.5 ns, down from 3,0 ns; the hold time is 1 ns, down from 2,5 ns; and the 
overall output valid time is 7.5 ns, down from 9 ns. However, this design has its 
drawbacks. It relies heavily on the power signal coming in. Intel says that the 
PLL can lock on and operate fully in the time it takes the processor to power up. 
If the PLL couldn’t do this, then serious system errors would occur. The major 
side effect is that the chip can’t use a standby mode. Since the chip also uses 8 
W of power at 100 MHz, it will not be very useful in laptop or notebook sys- 
terns, as power consumption will be high and no power-saving standby mode 
can be implemented. 

Intel engineers say that they have fabricated the chip and tested it. It operated 
at frequencies of up to 100 MHz at 5 V and at room temperature, Intel expects 
that any processors it manufactures using such high speeds would be part of a 
muitiehip or multipackage module rather than used in a traditional circuit board 
design. 

Intel admits that many problems remain before this technology can be used in 
a commercial design. RFI noise could be a severe problem. Intel's John Craw¬ 
ford said that by isolating the high-speed elements of the design on a module, 
this could be minimized, but he confessed that it is a problem Intel has not fully 
addressed. A standard heat sink with good airflow will be adequate to cool the 
processor, he said. 

A computer system based on this design would be heavily dependent on the 
performance of the cache, Crawford said. Intel designed the part with the use of 
a secondary cache in mind. Crawford acknowledged that the chip won’t be quite 
three times as fast as the 33-MHz i486 but didn’t think that the degradation 
would be significant. 

—Owen Underholm 


OS Shuffle Has Developers Dizzy 


T he spin doctors have been working 
overtime at Microsoft. The soft¬ 
ware giant and its sometimes-partner 
IBM reshuffled their operating-system 
responsibilities last year, with Microsoft 


keeping OS/2 3.0; there has since been 
widespread talk that Microsoft was ne¬ 
glecting OS/2 to design industrial-strength 
Windows. Then the Wall Street Journal 
reported that Microsoft is “dropping 
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IBM made its fortunes in propri¬ 
etary systems, but a senior execu¬ 
tive says Big Blue will “be the 
most open company in the busi¬ 
ness.” Senior vice president C, 
Michael Armstrong acknowledged 
in his UniForum keynote speech 
that such a state¬ 
ment would be 
met with skepti¬ 
cism, but he 
claimed that 
IBM is com¬ 
mitted to being 
the leader in 
open systems. 
“There are no illusions at IBM,” 
Armstrong said. “Open systems 
are the future, and IBM’s fu¬ 
ture ts in open systems.” That 
means support for POSIX, 

XPG3, ISO, and ANSI compli¬ 
ance, he said, but most of all, it 
means Unix. 



Unix makes for good business, 
IBM officials are finding. The 
company recently issued sales 
figures for its RISC System/6000 
workstation, saying sales have 
tallied SI billion. 


All signs point to Apple finally 
releasing System 7.0 next month. 
At the recent MacApp Develop¬ 
ers Association conference, Apple 
announced four tools for use with 
System 7.0, the major new operat¬ 
ing software for the Mac, includ¬ 
ing release 3.0 of MacApp, the ob¬ 
ject-oriented development system, 
MacApp 3.0 will let software de¬ 
signers incorporate System 7.0 
features into their applications. 
Letting the tools out the door in¬ 
dicates that the operating software 
is pretty stable. Plus, Apple likes 
to give its faithful developers a lit¬ 
tle something at the annual devel¬ 
opers’ conference, which is slated 
for May. This year, it’s likely 
that they’ll get a shiny compact 
disc containing System 7.0. 
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OS/2,” an incorrect assumption that fur¬ 
ther confused developers and users. 

Contrary to the “inaccurate specula¬ 
tions,” Microsoft says that it will not 
abandon OS/2 to focus on 32-bit Win¬ 
dows* The company maintains that it is 
still working on a portable version of 
OS/2 called OS/2 3.0 (or OS/2 NT, for 
new technology) and that it is still work¬ 
ing on OS/2 applications. 

“We will have a high-end and a low- 
end operating system offering, while 
having a single mainstream program¬ 
ming interface for developers,” a Micro¬ 
soft staff member said. That interface is 
now the Windows 3.0 API (for applica¬ 
tion programming interface) but will 
eventually be the Win32 API, he said* 

This “new-technology" operating 
system, targeted for client/server situa¬ 
tions and multiprocessor systems, will 


incorporate what is being called Win32, 
an API in which 32-bit Windows pro¬ 
grams can run directly under OS/2 3.0. 
Microsoft officials insist that OS/2 3*0 is 
not taking a back seat to Windows, but 
that it is rather a product for users who 
need something stronger than DOS. Al¬ 
though some industry insiders say that 
Microsoft is adding the Presentation 
Manager API only to appease IBM, a 
Microsoft representative said that “the 
PM subsystem has always been part of 
the product plans for OS/2 3.0,” 

An IBM official said that the Win¬ 
dows-or-PM scenario just confuses the 
issue. “It’s not a question of user inter¬ 
face. It is a question of which operating 
environment will give you what you 
need. The choice is Windows on DOS, 
which is fine for personal applications, 
or the advanced capabilities of OS/2*” So 


NANOBYTES 


Novell says that it is nearly ready 
with the NetWare Loadable Mod¬ 
ules that will allow DOS, Win¬ 
dows, Mac, OS/2, and Unix com¬ 
puters to share information and 
resources transparently. The new 
NetWare 3.11 will let users in¬ 
stall the software that they need to 
run Mac and Unix clients with 
NetWare servers. The Mac NLM 
will support AppleTalk Phase 1 
and 2 and will let Mac users access 
NetWare resources through the 
Mac network-client interface. Net¬ 
Ware NFS, Novell's implementa¬ 
tion of Sun's Network File System, 
will let NetWare 3*11 give native 
file and print services to Unix cli¬ 
ents* Novell also disclosed re¬ 
cently that it has incorporated in 
the core operating system a 
TCP/IP implementation to allow 
multi vendor internetworking with 
environments that support TCP/IP. 
The company also has a GOS1P- 
compliant file transfer implemen¬ 
tation that links NetWare with 
the OSI environment* 

Responding to “an emotional 
firestorm,” Lotus withdrew its 
Marketplace CD-ROM databases 
from the market. Marketplace; 
Households, a Mac-based data¬ 
base of individuals (i.e., potential 
consumers), contained informa¬ 
tion (name, address, age, gender, 
marital status, income, dwelling 
type, purchasing propensity, and 
“lifestyle”) of about 120 million 
Americans* It did not include 
home telephone numbers, nor 
was it possible to search for indi¬ 
vidual names* However* critics 
charged that a mass-marketed CD- 
ROM database could facilitate 
abuses of privacy by making con¬ 
sumer data easier to access and 
harder to control. 

Marketplace was a topic of dis¬ 
cussion on BBSes around the coun¬ 
try* and about 30,000 people 
called in to have their names re¬ 
moved* “While we believe that 
the actual data content and controls 
built into the product preserved 
consumer privacy, we couldn't ig¬ 
nore the high level of consumer 
concern,” Lotus president Jim 
Manzi said* 


OPERATING-SYSTEM SCORECARD 

With all the rumors and reshuffling, it's hard to keep track of what’s what in 
the world of DOS-descendant operating environments. As it stands right now t 
here *$ what Microsoft and IBM have in the works. 

MICROSOFT 


OS/2 3*0 

• Portable to other processors 

• Runs Windows programs, courtesy of Win32 

• Small*kernel architecture 

• Supports at least four APIs: DOS, 16-bit Windows, 32-bit Windows, and PQSIX 

• Currently a prealpha project 

Win32 

• Lets 32-bit Windows programs run under OS/2 3.0 

• Part of the OS/2 2.0 system kernel 

• API sat will be hosted on DOS and OS/2 3.0 

• To be the "single mainstream programming interface" 

Binary Compatibility Layer (BCL) 

• A feature of OS/2 2.0 

• Allows well-behaved Windows applications to run directly, without having to be 
recompiled for 16*bit segmented Windows programs 

Windows Libraries for OS/2 

• Allows developers to relink Windows 3.0 programs to run under OS/2 1.2,1.3* and 2 0 

• Combines functions of the BCL and the System Migration Kit 

• Indudes libraries that map Windows APIs to Presentation Manager APIs 

• Version 0.9 was released in February 

DOS 5*0 

• Tiny, leaving more memory for applications 

• DR-DOS-like memory management 

• Due any month now 

DOS 6*0 

• Will have Installable File System, which can track and maintain links between documents 

IBM 


OS/2 2*0 

■ The 32-bit version will support future 32-bit Presentation Manager programs 

* Also supports 16-bit PM programs 

* Multiple DOS compatibility boxes 

* Will be able to run Windows applications (without DOS box), possibly with a BCL 

* Slated to be ready sometime this year 
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That's Intel’s. And our 
new family of Math 
Coprocessors is faster— 
up to 50% for the 287XL. 

In fact, working side by side with the Intel 
microprocessor already inside your computer, 
an Intel Math Coprocessor can increase the 
speed of your spreadsheet, graphics, CAD and 


database programs by as much as 5(X)%. That’s 
good to know. 

And the fact that it’s made by Intel is also 
good to know. 

Because Intel developed the first Math 
Coprocessor in 1982, and we’ve shipped 
millions since then. Each one is manufactured 
by Intel in the world’s most advanced logic 






* 



facility, and then tested and retested against an 
exacting set of criteria. 

And we can guarantee that every Intel 
Math Coprocessor lives up to the industry 
hardware standards we helped develop, 
delivering the same results regardless of what 
type of computer you’re doing calculations on. 

So call Intel at (800) 538-3373. Ask for 


Literature Packet #F6 on Intel’s new and im¬ 
proved Math Coprocessors. And put an Intel 
Math Coprocessor inside your computer. It’s the 
only one with the Intel name to live up to. 

Intel 

The Computer Inside; 


©1990 Intel Corporation. 386 and 387 are trademarks of Intel Corporation. 

Circle 140 on Inquiry Cord (RESELLERS: 141). 
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will IBM do Windows? In a recent inter¬ 
nal memo on how to deal with questions 
about operating-system strategy, IBM 
said that it “is evaluating where Win¬ 
dows fits in the range of solutions avail¬ 
able to our customers.” 

OS/2 3*0 is currently in the prealpha 
stage; sources say that it won’t ship be¬ 
fore 1992, Microsoft officials confirm 
that they’ve ported it to certain unnamed 
RISC machines; sources say that those 
machines are the IBM RISC System/ 
6000 and computers based on the MIPS 
R3000 and the Intel i486 with the i860. 

Many developers say that they think 


A lthough the media hubbub over 
superconductivity has faded, re¬ 
search continues to bring the technology 
closer to the world of useful computing* 
Scientists at Hitachi recently revealed 
details of a superconducting micropro¬ 
cessor that is capable of running at 1 bil¬ 
lion instructions per second (BIPS). 

The prototype chip has a 4-bit archi¬ 
tecture with IK bit of on-board memory 
and 500 bits of ROM* At 7 mm square 
and with only thousands of devices rather 
than the usual millions, this micropro¬ 
cessor is obviously only the first step 
along this development track. The de- 


T hat headline might sound like one 
of those “headlines youTl never 
read,” but Apple has in fact come out 
with two very price-conscious printers. 
One is a $1299 QuickDraw-based device 
called the Personal LaserWriter LS. The 
more novel model is an ink-jet printer, 
called the Style Writer, that prints at 360 
dpi. This machine retails for $599. 

Canon’s new StyleWriter, based on its 
bubblejet engine, is made in Japan for 
Apple; however, Apple has redesigned 
almost every aspect of the machine. Be¬ 
cause this QuickDraw-based unit has a 
resolution of 360 dpi, it can generate 
gray-sc ale images that look better than 
those from a LaserWriter* A model that 
was shown to BYTE took about 2 minutes 
to put out a page, however* 

The StyleWriter accepts compressed 
information from the Macintosh via 
high-speed serial communication, but it 
decompresses each band of information 
as it comes over and prints it. This means 
that the Mac is held up from further work 
until the page is finished. Still, to many 


Microsoft and IBM are still sending 
mixed signals. The perceived dispute be¬ 
tween Microsoft and IBM is “damaging 
our ability to market products,” said 
one, “We are facing a nightmare.” 

So what should developers do? That 
“depends on the technical and marketing 
requirements of their product,” says 
Cam My hr void, manager of developer 
relations at Microsoft. “If people want to 
target the largest graphical desktop mar¬ 
ket, it is clear that Windows is the volume 
leader," he says. For the server market¬ 
place, it’s OS/2* 

—Martin Heller and D. Barker 


signers employ low-inductance chip-to- 
chip connections. They say that these 
connections reduce the effects of AC- 
power cross talk on the I/O signals and let 
the device operate at dock frequencies of 
around 1 gigahertz. The Hitachi team 
claims that power dissipation is only 50 
mW, but the need for cryogenic cooling 
(the current device works only when kept 
in Liquid helium) negates the overall ad¬ 
vantage. The fact that the prototype 
works at all indicates that superconduct¬ 
ing processors will have a role to play in 
the future of computer technology. 

—Andy Redfern 


users, that is an acceptable compromise 
for a printer of this price. 

The new LaserWriter LS was designed 
to print a full page of text and graphics 
using only 512K bytes of memory. The 
printer driver software compresses the 
page image information and passes it to 
the printer, which decompresses it while 
printing in bands* This printer also uses 
a serial connection and clocks the serial 
port of the Macintosh at a much higher 
rate than it normally operates at. Apple 
representatives said that it effectively 
operates at 900,000 bps. Unlike the 
StyleWriter, the LaserWriter LS receives 
the whole page from the Mac before de¬ 
compressing and printing. Both printers 
are being shipped with TrueType and 
TrueType fonts* 

Mac Classic buyers have been hesitant 
to buy a laser printer when it costs twice 
as much as their computers. But now, the 
StyleWriter means that you can have a 
fully functional Mac and a laser-quality 
printer for a street price of about $1700* 
—Owen Linder Holm 
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Even Microsoft chairman Bill 
Gates agrees that people are con¬ 
fused about his company’s inten¬ 
tions regarding operating systems* 
“We're confusing the market, that’s 
for sure,” he 
told a group of 
press and fi¬ 
nancial ana¬ 
lysts, But there 
was nothing 
confusing 
about his atti¬ 
tude toward a 
competing op¬ 
erating environment. After being 
asked whether Microsoft's Object 
Linking and Embedding technol¬ 
ogy will do what Hewlett-Pack¬ 
ard’s NewWave already does, 

Gates said, “No, no, no, that’s 
wrong. NewWave doesn’t do 
anything.” 

While some people doubt that 
PCs can gain an edge over tradi¬ 
tional workstations, Interactive 
president Dennis Peck thinks 
otherwise. In a couple of years, 
he said in a recent interview, the 
huge Unix market will be split 
between RISC (mostly, he thinks, 
SPARC) and Intel-based Unix, 
Intel’s t586 chip, expected later 
this year, and the i686 will give 
Intel a lock on a vast number of 
desktops. Enhancements from In¬ 
teractive, such as the high-priority 
effort to improve ease of use and 
administration through graphical 
applications, will keep Interactive 
the leading choice for Intel V,4, 
Peck said. 

In an effort to help deal with en¬ 
vironmental disasters, the Na¬ 
tional Oceanographic and At¬ 
mospheric Administration has 
launched a Macintosh program 
that provides quick access to 
information on chemical com¬ 
pounds, identifies areas that might 
be affected by toxins, plots the 
course of emissions into the air, 
and even analyzes possible acci¬ 
dent scenarios. In addition, the 
Cameo II program can help com¬ 
munities and businesses prepare 
detailed contingency plans for 
emergencies. 


Hitachi Claims Superconducting BIPS 


Apple Breaks the Printer Cost Barrier 
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We slash interface 
development time. 

(and we can prove it!) 



C-PROGRAMMERS: 

See for yourself how 
Vermont Views™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test, 

Vermont Views 
is a powerful, 
menu - driven 
screen design¬ 
er that comes 
with a C li¬ 
brary of over 

550 functions. Which means you 
can create user interfaces in just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms [with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other Interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility, and blinding execution 
speed of native C code. 

Turn your prototype 
into the application. 

Let’s face it. With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type is created. And that's just 
for starters. 

Here’s a truly 
universal solution. 

When you create an inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS, 

Vermont Views can be 
used with any database 
that has a C-Ianguage in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer, Vermont Views™ 
GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, 
and other images to enhance 
text displays. 



0 ^ 0 $ gt HI 

. 

WE GUARANTEE 
YOUR SATISFACTION. 
FOREVER 

We're so sure you'll 
love Vermont Views that 
we make this iron-clad, 
money-back guarantee. If 
you're ever dissatisfied 
with Vermont Views, for 
any reason, return it for a 
prompt, no-questions- 
asked refund, (All you 
have to do is certify that 
you haven't incorporated 
our code into any ap¬ 
plication.) 


nit ji±fe ji±jk 


Call for your FREE 
demo kit! 

800 - 848-1248 

(Please mention “Offer 111") 

Don't take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502. 




Vermont 

Creative 

Software 


Pinnacle Meadows, 
Rlchford, VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3502 
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Has IBM Finally Gotten Its Portable Right? 


I BM may finally have shaken the curse 
of its ill-fated Portable PC. The com¬ 
pany was expected to have brought out by 
now its new laptop that is based on the 
20-MHz 386SX processor. 

According to people who have seen it, 
the new system is very similar to the 
Compaq LTE 386s/20* It features a 60- 
MB hard disk drive, a 3 x h -inch floppy 
disk drive, 2 MB to 18 MB of memory, 
and a VGA LCD screen. According to 
sources familiar with the new machine, 
the L40 SX weighs Vh pounds. 

One user at the Harvard Business 
School said that the new system's best 
feature is the keyboard. The keys do not 
travel as far as they do on a Toshiba note¬ 
book, but the key placement is better 
than that on Toshiba or Compaq laptops, 
he said. In addition, an external numeric 
keypad is available for those who like the 


feel of a full keyboard. 

The new notebook incorporates a 
“fuel gauge" that indicates the power re¬ 
maining in the system's battery. The sys¬ 
tem that was used at Harvard also in¬ 
cludes a 2400-bps modem and 9600-bps 
fax modem, but it was not dear whether 
this fax modem will be included as stan¬ 
dard when the machine is released. 

As we were going to press, the price of 
the L40 SX was still a matter of specula¬ 
tion, but sources and published reports 
estimate the cost will be near $6000. 
With mail-order SX notebooks dipping 
down below $2500 and a new wave of Far 
East notebooks on the way, sales of the 
L40 SX could depend on its price. It is a 
fairly safe bet, however, that IBM will 
choose a list price dose to that of the 
Compaq LTE ($6499). 

—Rich Malloy 


Photonics Transceiver Lets Hand-Held Systems 
Beam Data 


P en-based computers and wireless 
networking are a natural fit. One 
ot the companies putting the two together 
is Photonics (Campbell, CA), which has 
prototyped a diffuse infrared transceiver 
that allows a mobile unit to be part of a 
network without a physical connection. 

The transceiver has a range of approxi¬ 
mately 30 feet. Photonics plans to pro¬ 
vide repeater stations to carry the signal 
even farther than that. Photonics and GO 
Corp. recently demonstrated the equip¬ 
ment. They attached two GO systems to 
the Photonics transceivers and used the 
systems to hook into a stationary trans¬ 
ceiver attached to its network with Ether¬ 
net and token-ring connections. They 
then demonstrated a remote Structured 
Query Language access to a Mac over a 
wireless link using software from Tech- 
Gnosis. The transfer took a couple of 
seconds, but it was successful. 


GO'S PenPoint hardware can recog¬ 
nize network connections on its own. 
Users will be able to walk into a room 
and establish a network connection al¬ 
most immediately. This could foresee- 
ably allow instant networks of pen-based 
systems in meetings, or automatic data 
transfer from a mobile unit to stationary, 
central corporate units. These connec¬ 
tions and transfers can happen automati¬ 
cally without user input, the moment a 
user returns to the base office. 

Photonics president Dick Allen said 
that the new technology in its infrared 
transceiver will be capable of supporting 
Ethernet networking in the future at 
speeds of up to 10 Mbps. The current 
version can transmit at 1 Mbps* The Pho¬ 
tonics scheme uses its own error-correct¬ 
ing method and does not require the re¬ 
transmission of data, Allen said* 

—Owen Llnderholm 


New AppleTalk Code Will Let Macs 
Tap Unix Services 


M acintosh and Unix system users 
should soon be able to share ser¬ 
vices. Apple Computer and AT&T said 
that they will jointly develop a specifi¬ 
cation to standardize internetworking 
between Macintoshes running Apple- 
Talk and Unix systems that are running 


System V release 4. 

At the heart of the deal is agreement on 
an application programming interface 
that will allow Unix developers to write 
software that takes advantage of file¬ 
sharing, client/server, and other Apple- 
Talk network services. Source code that 


NANOBYTES 


IBM recently demonstrated a 
working prototype of a 4-pound 
portable terminal designed to 
work with the Motorola/IBM Ar- 
dis packet-radio network* The 
unnamed machine will be an* 
nounced later in the year, IBM 
said. It's based on a 286 CPU and 
runs DOS in ROM but is mostly 
intended for connection to host 
systems via 3270 emulation. 

The ruggedized device has a 
full keyboard and a backlit LCD 
screen but no hard disk drive or 
floppy disk drive; instead, it has a 
slot for credit-card-size 1C cards. 
Both an RF modem and a standard 
modem for connecting to land 
lines are built in* The portable 
terminal will enter field testing 
this summer, and IBM said it 
will be “competitively" priced 
with Motorola hand-held RF 
terminals. 


Developers who want to create 
new applications for pen-based 
computers will have to start 
thinking in a brand new mode. 
Robert Carr, vice president of 
GO Corp. and one of the designers 
of PenPoint, advises developers 
to forget about cursors, mice, and 
other aspects of the traditional 


user interface. Dan Bricklm, vet¬ 
eran program¬ 
mer and vice 
president of 
Slate, says you 
don't have to 
be a “superpro¬ 
grammer" to 
design pen- 
based applica¬ 
tions, “but you do need to know 
C." Slate says that its PenApps 
development environment will let 
people write complete applica¬ 
tions in a few weeks, while the 
Data Access Architecture will let 
them easily integrate the PenApps 
application with even proprietary 
databases. At a recent Boston 



Computer Society meeting, 
Bricklm used the PenApps tools on 
GO’s 286-based machine to build 
a forms application from scratch. 
His demonstration was aimed at 


developers who want to quickly de¬ 
sign forms applications. 
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The new look of power 
just got more powerful* 


The new TravelMate 3000notebook computer 
pacfo 386 SX power into 1.8" and 5.7 lbs. 


Finally A truly portable 386SX notebook 
computer attractively packaged in a sleek, 
breakthrough design that complements 
your workstyle—TT TravelMate 3000, This 
latest addition to Tls powerful new look of 
notebook computers packs 20 MHz, 386SX 
processing power into a convenient 1,8" 
thin, 5.74b. package. 

Portable power for power users* 

Now you can easily cany desktop 
performance in an exceptionally lightweight 
package. Run power-hungry applications 
with 2MB of RAM (expandable to 6MB) 
and a 20MB, 40MB or 60MB hand disk 
drive. Get the full effect ofWindows® 
and graphics-intensive software on tire 
TravelMate 3000 T s big, bright 10" diagonal 
VGA display with 32 shades of gray. 



The new 20 MH 2 386SXTM 3000 m just8.5" x IT, 
a more liT thin and weighs an easy- to-carry 5.7 lbs, 
{induding battery)! 


Leading application software and file 
back-up are easy with the built-in 3.5" floppy 
diskette drive* The internal battery lets you 


work up to three hours nonstop. Hus, 
the TravelMate 3000's ffllldunction 
AT®-enhanced keyboard lets you do 
it in comfort. 

Call today for power 
without compromise* 

To see the new look of386SX power, call TI 
for the name of a TM 3000 dealer near you. 

1-800527-3500 




Texas 
Instruments 


€1991 TI 66063 

Travel Mace is a trade m i rk o f Texas Instruments. 386 is a trademark of Intel CorporatKin. AT is a registered trademajkof Intemiidtiruil Business Machines Corporation, 
Window's is a registered trademark of Microsoft Cutporatiofv 
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follows the API should be portable across 
hardware lines, as long as the target sys¬ 
tem provides services compatible with 

the API. 

Apple has agreed to implement the 
new AppleTalk API in the next release of 
its Portable AppleTalk source code, 
available under an Apple licensing pro¬ 
gram. This API will let Mac users run 
Unix applications, such as E-mail, from 


within the AppleTalk environment. (To 
do that now, they must run a TCP/IP pro¬ 
tocol stack.) Pacer Software has ported 
the protocol to a variety of Unix systems, 
including System V release 4 for the 
NCR System 3000. The AppleTalk spec¬ 
ification will be distributed by both Ap¬ 
ple and AT&T sometime this quarter, the 
companies said, 

—Tom Yager 


C&T Develops Multiprocessing Design; 
Alternative to C-Bus 


A ttempting to provide an alternative 
to Corollary's C-Bus Intel-based 
multiprocessing architecture, Chips & 
Technologies (San Jose, CA) has devel¬ 
oped its own multiprocessing platform 
called M/PAX. 

M/PAX and its Corollary counterpart 
both support multiple processors in a sin¬ 
gle chassis, communicating with each 
other over a proprietary bus. But M/ 
PAX's main advantage is the bandwidth 
of its interprocessor data channel, or 
Multi-Processor Interface; the MPI is a 
128-bit-wide bus that passes messages 
between processors. M/PAX calls for an 
additional level of cache, beyond the i486 
internal cache, to reduce the total traffic 


between the processors and to the shared 
memory pool . Up to four memory con¬ 
trollers can be present in an M/PAX im¬ 
plementation, permitting multiple simul¬ 
taneous transfers. 

Chips & Technologies provides the in¬ 
terface circuits needed for the system, 
processor, and memory modules. A 
company representative claimed that M/ 
PAX has a significant performance edge 
over Corollary's C-Bus and said that the 
SCO MPX extensions to Unix work with 
both C-Bus and M/PAX. The same rep¬ 
resentative said that one drawback is that 
M/PAX may not support as many total 
processors as C-Bus. 

—Tom Yager 


Compaq Now Offers a Little Help for Its Friends 


C ompaq has changed its ways and 
started offering product support 
directly to end users. The computer mak¬ 
er is also classifying its dealers accord¬ 
ing to its ability to sell and service com¬ 
plex networked systems. 

The moves are an effort to satisfy cus¬ 
tomer demands for better support than 
has traditionally been available through 
the dealer channel—especially for com¬ 
plicated multivendor systems—while 
sparing Compaq the expense and politi¬ 
cal fallout of establishing a direct sales 
force to serve corporate buyers. 

For the benefit of customers seeking 
“advanced connectivity solutions," 
Compaq will identify a subset of its au¬ 
thorized dealers who have the training 
and facilities necessary to sell and ser¬ 
vice products such as the Compaq Sys- 
temPro running Novell NetWare. 

The end-user support will include a 
toll-free hotline that will be available to 
any Compaq customer seeking informa¬ 
tion about accessories, upgrades, or basic 
system configuration; and a paid service, 
called the Compaq Telephone Support 


Agreement, that will provide high-level 
system support and problem solving, 

Compaq's new free customer support 
center is open Monday through Friday, 7 
a.m. to 7 p.m. Central time, and you can 
contact it at (800) 345-1518. The center 
will offer answers to simple questions 
about hardware configuration and setup, 
operating systems, and BASIC language 
programming, as well as problem diag¬ 
nosis, the company says. Sales informa¬ 
tion about upgrades, options, and dealer 
locations will also be provided. 

For more sophisticated information, 
especially concerning networked sys¬ 
tems, Compaq will sell a telephone sup¬ 
port contract through its dealers for 
$3000 per year. The fee covers 10 “sup¬ 
port incidents'* during the year; each re¬ 
quest for support (assuming it merits 
high-level attention and cannot be solved 
via the free hot line) will be assigned a 
case number and a supervising engineer. 
Compaq specialists, in conjunction with 
engineers from network vendors, will 
work on the problem until they solve it. 

—Andy Reinhardt 


NANOBYTES 


NCR expects to introduce its 
notepad computer based on GO 
Corp.'s new PenPoint system in 
the third quarter of this year. The 
portable system will likely be 
based on a 386-class CPU. The 
NCR notebook will support 
handwriting recognition and mouse 
functions even when running 
standard DOS programs. NCR's 
pen can be a pointer, or, with a 
click of a button, it will emulate a 
keyboard; DOS programs won't 
know or care how the text was en¬ 
tered because characters written 
on the pad will be forwarded to the 
keyboard buffer. 

Apple Computer has made a few 
adjustments to its Macintosh Por¬ 
table and knocked $1000 off the 
price, but it couldn't keep the 
weight down. The biggest change 
is backlighting for the active ma¬ 
trix LCD, which makes it easier 
to read in a variety of lighting con 
d it ions. You can turn the back¬ 
light on or off, which is good be¬ 
cause when it's on, the power 
consumption goes way up. 

So that users will be able to 
run System 7.0 when it arrives, 
Apple has raised the standard 
amount of RAM it puts in the Por¬ 
table, now offering 2-MB and 4- 
MB models. The Portable with 2 
MB of RAM and a 40-MB hard 
disk drive is now $4199; with 4 
MB of RAM and a 40-MB hard 
disk drive, it's $4699. Mac users 
we interviewed said they think 
the price is still too high, but at 
least Apple is moving it in the 
right direction. Others said that 
they're waiting to see the note¬ 
book-size computers expected 
from Apple later this year. 

AT&T’s new Unix System V 
Graphics Platform (developed by 
Quest Systems) gives a nod to a 
rival user interface. The software 
bundle comes with either the 
Open Look or OSF/Motif graphi¬ 
cal user interface layers. This is 
the first sign that AT&T’s competi¬ 
tive stance in the GUI arena is 
softening, or perhaps it's just a 
realistic response to market ac¬ 
ceptance of Motif. 
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System V UNIX 
Release 4.0 


Finally, ESIX System V Release 4*0, the UNIX Operating System of 
choice is here. Based on AT&T* System V UNIX* ESIX Release 4.0 
is a stable, fully backward compatible and robust operating system 
with enhanced features and functionalities. 

For all the current System V Release 3*2 owners, ESIX offers an easy 
upgrade path to ESIX Release 4*0. For more information about ESIX 
System V Release 4.0 product offerings, please call: 

1(800) 821-0806 Ext: 2068 or (415) 683-2068 


Fax: (415) 651-0728 
48431 Milmont Dr. 

Fremont, CA 94538, USA 

ESIX Cnmptiiw, |ftc I! J FUlhirtlflfV uf trtfrrc Syitmra, Jrc. 
AN Plhfil £D1lt|Uny iteJres and pTm-utt-. .irr Tarir-fnirtp nr 
■eglutrrd Iranicmartp nflfmlr nnpuctw* onrripanlej 

Circle 105 on Inquiry Card. 


SYSTEM V 
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Apple Asks for Airspace for Data 
Communications Service 


P aving the way for wireless net¬ 
working, Apple Computer has pe¬ 
titioned the FCC for permission to es¬ 
tablish a “Data Personal Communica¬ 
tions Service/ 1 Using 40 MHz in the 
1850- to 1990-MHz bandwidth, the ser¬ 
vice would transmit data at 10 Mbps over 
short distances (less than 150 feet). Such 
a service could replace wired LANs 
within a workgroup. Users would send 
data between desktop systems or use 
“portable computers equipped with min¬ 
iature, nonoptimum antennas/’ Apple 
officials say that they can’t develop this 
new technology until the FCC “allocates 
sufficient bandwidth/’ 

Apple has filed the petition to “put a 
stake in the ground/* said Bill Stevens, 
manager of the Advanced Technology 
Group team working on wireless LAN 
technology. “What we are proposing is 


an unlicensed service with each trans¬ 
mitter containing a call that is specific 
to that transmitter for identification,” 
Stevens said. “Also, we proposed that 
the service operate in a ‘listen-before¬ 
talk* manner. This means a battery-pow¬ 
ered device would not have to use contin¬ 
ual power to maintain connectivity/’ 

Apple notes in the petition that it has 
done tests in different buildings, using 
frequency ranges of 900, 1900, 2400, 
and 5800 MHz and several modulation 
schemes. 

The proposed service would be open to 
other manufacturers who want to “con¬ 
nect services to the nonstationary user,” 
Stevens said. One of those other manu¬ 
facturers is likely to be General Magic, 
the Apple-funded company developing 
what it calls “personal communicators/* 
—Larry Loeb 


Interactive Takes New Direction as Publisher 
of Unix System V Release 4 


^^hedding its role in distribution, 
AT&T’s Unix System Labs (USL) 
has signed Interactive Systems (Santa 
Monica, CA) as “a principal publisher of 
System V release 4 for Intel platforms,” 
Intel, which is currently marketing its 
own port of Unix V.4, said it will turn its 
V.4 business over to Interactive. 

Under this new arrangement, USL 
will do the Unix development, aided by 
Intel, and turn a finished product over to 
Interactive. Interactive will then package 
it and offer optional added value (like 
OSF/Motif and Ported NetWare), as well 
as handle distribution and support. 

The ramifications could be far-reach¬ 
ing. In gaining endorsements from both 
AT&T and Intel, Interactive will position 
its packaged version of V.4 as the obvi¬ 
ous choice—instead of the one from rival 
The Santa Cruz Operation—for Intel- 
based systems. At least until AT&T se¬ 
lects its next “principal publisher.” 

Interactive appears to be moving away 


from developing operating systems. In¬ 
stead, the company will use its software 
development talent to produce add-ons to 
System V.4, as well as new applications 
software. Interactive’s parent company, 
Kodak, mandates one such application. 
Kodak has been investing heavily in its 
Photo CD technology, which basically 
converts photo prints into high-resolu- 
tion digitized images on a compact disc, 
Kodak will market players and printers 
to accompany this technology, but Inter¬ 
active is already well along in developing 
Unix imaging software that can expand 
the capabilities of the Photo CD. 

The company has just started shipping 
its Ported NetWare package, an imple¬ 
mentation of Novell’s Portable NetWare 
for Unix, Ported NetWare operates on 
any 386 or 486 system running Interac¬ 
tive Unix 2.02 or higher. The company 
has also added a menu-driven utility for 
Unix-oriented administration. 

—Tom Yager 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is interested in hearing about 
new technological and scientific developments that might have an impact on microcom¬ 
puters and the people who use them. If you know of advances or projects relevant to micro¬ 
computing , please contact the Microbytes staff at (603) 924-9281, send mail on BIX to 
Mterabytes, or write to us at One Phoenix Mill Lane t Peterborough, NH 03458. An elec¬ 
tronic version of Microbytes, which offers a wider variety of computer-related news on a 
daily basis , is available on BIX. 
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3Com (Santa Clara, CA) has 
demonstrated the “first commer¬ 
cially available implementation of 
the Intermediate System-to-Inter- 
mediate System (IS-IS) routing 
protocol for OSI networks.” IS-IS 
is a draft standard for intra- 
domain routing on OSI networks. 
Support for this capability is in¬ 
cluded in a new version (2.0) of 
3Com’s NetBuilder Brouter soft¬ 
ware, which also has routing ca¬ 
pabilities for Novell IPX and DEC- 
net Phase IV. 3Com’s brouters 
now support all the major routing 
protocols, which also include 
TCP/IP, XNS, and OSI. 

DVI meets the Mario Brothers: 
Although aimed at computer 
graphics and imaging systems, 
Intel’s Digital Video Interactive 
technology will show up in a new 
generation of video games slated 
to hit arcades next fall. Data 
East USA (San Jose, CA) will 
bring out four games that use In¬ 
tel *s i750 digital video processors. 
“Over the past few' years, arcade 
video games have lost some of the 
technological edge over home en¬ 
tertainment systems,” says Joseph 
Keenan, president of Data East 
USA. “DVI technology returns 
that advantage tenfold and makes 
immediately available a highly ad¬ 
vanced multimedia computer 
technology that will be found in 
arcade systems long before its en¬ 
try into the home marketplace.” 
Data East will supply Intel with 
the video for the games. 

A new program introduced at 
UniForum will let Unix users in¬ 
clude any type of text or binary 
data in E-mail messages. The first 
product from Alfalfa Software 
(Cambridge, MA), called Poste, 
provides for multipart messages 
consisting not only of text but user- 
defined enclosures as well. These 
enclosures can contain text, 
images, fax transmissions, and 
digitized sound. Users or third- 
party developers can add new 
types as technology advances, Al¬ 
falfa says. Poste is a graphical 
application with an OSF/Motif in¬ 
terface. It’s likely to cost $395. 
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Only Zortech Gives You Total Portability to MS-DOS, Windows, 
OS/2, DOS 386, UNIX 386. And Macintosh. Right Now. 



Now diaf ( ++ 1ms made significant iiinunIs 
into mainstream applicaliun development. von 
mi Ht liumt? tlit i C++ romp tin’ that Ingoing to 
be die prrfnnnatK-e ainl portability 
lcaife| flow.-and years p come. 
Since 1§86, wt’ vi 1 been tearing, 
refining am i perfecting nur family 
'f C++ products dides2y The 
results are what you an: reading 
about. a fully portable family of (I 
aiul f ++ products;available nghi now. 


/"•/hate/hr Plat fepT Zou Choose. 
Choose Zortech Peptopj'IAi jce. 



Willi Zortech, up matter what platform you 
choose to develop oil a .substantial [M-rfunnaiioe 
increase will be realized due Jo the ipmlitv of the 
original Zortech C++ implementation, For 
ires lance. on MS-DOS. your program will 
compile up tu 35% faster with the resultant 
i ode running up to +5% fabler and 25% smaller 
lliuri Turbo C^. Bill we don j stop then 1 . On 
each platform. Zurtech C++ b designed in 
improve your productivity where ii really 
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opment. ik change. The Zortech 
family of product:- keeps your options 
meny how they should be. Open. 

To find out more, call mdav. 


Order Hotline: 


mid pnhg, iv'li'utlfss iii 


.CL'YL": 


l S T ft t E T , Woburn, MA 01801 TEL: ( i t 7 ) 9 J 7 . 0 

ohd Stbeei , London S £ 1 8 ifiG TEC +44-81- H 
EMS INCLUDE COMPAQ, ISA/EISA, IBM PS /2 AND I 


Source: MS-DOS, C++ Compilers, A comparison by che Ladd Group, (c) 1990 
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Some days you have 
all the time in the world 



When the pressure is on,pour 
on the speed. With Hewlett- 
Packard’s new LaserJet IllSi 
printer. A powerhouse that 
delivers at a throughput speed 
of 17 pages per minute. 

With the LaserJet IllSi, you're 
up to speed the moment you 
give the “print" command. HP’s 
RISC-based formatter and the 
PCL5 printer language, with 
vector graphics and on-the-fly 
typeface scaling, yield fast 


results. This printer also rep¬ 
resents a new standard for I/O 
performance with optional 
Network Printer Interface cards 
for either Ethernet or To ken Ring. 

The LaserJet IllSi is specifically 
designed for shared-use environ¬ 
ments. Its high-volume paper 
handling features include two 
500-sheet input trays and a 
monthly duty cycle of 50,000 
pages. HP offers software- 
selectable language switching 


Adobe and PostScript are registered trademarks of Adobe Systems Inc. in the U.S, and other countries. 


1 >etween PCL5 and optional 
Adobe* PostScript? For added 
versatility, your options include 



















And some days you need 
the newlTppm LaserJet ElSi 



an envelope feeder and two- 
sided printing. 

Beyond speed and efficiency, 
the LaserJet IHSi delivers the 
sharpest. 300 dpi print quality 
yet. In fact, HP's revolutionary 
combination of Resolution 
Enhancement technology and 
new micrafine toner challenges 
the print quality of many GOO 
dpi printers. 

The price of the new LaserJet 
IllSi, just $5,495* is as impressive 


a s the work load it handles. If 
you’re ready to pick up the pace, 
call I-800-752-0900, Ext. 2067 
for more information on the 
fastest LaserJet printer and the 
name of your nearest authorized 
HP dealer. 

Whfft HEW LeTT 

mL'EM PACKARD 


T Su#(eiii«l US, list prk-e. £ s 1S9I Hewlett-Packard Company PE 12101 
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FoxPro 2.0 Engages 
the Warp Engines 

JON UDELL 


A technology 


called Rushmore 
boosts FoxPro’s 
performance by 
orders of magnitude 


Sufficiently advanced technology, it T s been 
said, cannot be distinguished from magic. So 
it is with Rushmore, the code-named patent- 
pending data-retrieval magic at the core of 
FoxPro 2.0, Rushmore enables the new ver¬ 
sion of FoxPro to wield huge sets of records at 
speeds that are utterly shocking. Certain basic 
operations run two orders of magnitude faster 
than under FoxPro 1.0, itself the performance 
leader among dBASE-compatible programs. For good measure, Fox has tossed in 
interactive menu and screen generators, a Structured Query Language (SQL) 
query facility, a project manager, a 32-bit extended-DOS version, application 
programming interface (API) libraries for C and assembly programmers, a col¬ 
lection of handy new user-interface objects, and a host of useful language en¬ 
hancements. If you hear an unusual noise this spring, it may be the sound of the 
earth shaking. Even in an industry accustomed to upheaval, FoxPro 2.0’s debut 
should score high on the Richter scale. 

I maintain a small suite of applications under FoxPro/LAN L0, so my first 
order of business was to test these under version 2.0. The beta copy I used had no 
multiuser support, so I ran it on a LAN in single-user mode, (Fox says both sin¬ 
gle-user and LAN versions will ship in the second quarter of this year.) Other 
than that, everything checked out beautifully. 

The Rushmore technology made its presence known in cases where my pro¬ 
grams use SET FILTER TO to deliver subsets of records in response to the 
BROWSE command. Under version 1.0, subset BROWSEs tend to crawL Only 
users with fast machines can really benefit from this otherwise marvelously useful 
access idiom. With 2.0, my programs could BROWSE filtered subsets with no percep¬ 
tible strain. Almost unbelievably, that held true when I moved from my 4-megabyte 
20-MHz 386 to a lowly 640K-byte lG-MHz 286. The world’s full of such machines— 
Eve got to support a number of them myself—and FoxPro's newfound ability to wring 
performance out of modest hardware is a godsend. Thanks to Rushmore, a new fine¬ 
grained segment loader (which replaces 1.0's 
overlay system), and a smaller root segment, 
low-end machines get a new lease on life. 


THE FACTS 


FoxPro 2,0 

(price not set at press time) 

Fox Software 

134 West South Boundary 
Perrysburg, OH 43551 
(419) 874-0162 
fax: (419) 874-8678 

Circle 1060 on Inquiry Card. 


Let FoxPro Write the Code 

Although version LO’s FoxView/FoxCode tool 
set gave savvy programmers a big head start on 
building rich user interfaces, you had to learn a 
rather obscure meta-language to use the tools. 
Eve heard it’s a good system for interactively de¬ 
signing and automatically generating programs, 
but Tve never had time to master it. For me, 
database programming is a quick-and-dirty af¬ 


fair to which I devote a few odd hours 
stolen from official duties. Under 1.0, 
the quick-and-dirty solution was to lean 
heavily on the BROWSE command and 
avoid custom user interfaces. 

What will my next generation of Fox¬ 
Pro applications look like? Take a look at 
photo I. After I got the hang of the new 
screen builder, I was able to whip up a 
simplified working version of that pro¬ 
gram in under 2 minutes. How? FoxPro 
wrote most of it—including code to open 
database files, set relations, and place 
and activate interface objects. All I did 
was interactively build the interface and 
supply a few lines of code. “Scary/* said 
one colleague who watched the demon¬ 
stration. 

Like FoxPro 1,0’s report builder, the 
new screen builder supports mouse-driv¬ 
en positioning of text and database fields. 
It also handles new interface objects: text 
buttons, radio buttons, check boxes, 
scrollable lists, and multiline text fields. 
With these objects, programs written 
with FoxPro can now sport the exempla¬ 
ry character-mode graphical user inter¬ 
face (GUI) of FoxPro itself. 

As with the report builder, there’s a 
“quick” option that dumps fields and 
their names onto the screen to give you a 
head start on the design. You can select 
sets of objects, and group and ungroup 
them. (These conveniences also carry 
over to 2.0's report builder; l .0's report 
builder didn't support multiple selection 
or grouping.) Double-clicking on an ob¬ 
ject brings forward a dialog box that you 
use to specify the object’s behavior. In 
some cases, you won’t even need to do 
that. The default behavior may be just 
what you want, as was true for most of 
the fields shown in photo 1. Note in par¬ 
ticular the checkboxes, which map di¬ 
rectly to logical (true/false) fields in the 
database. 

The Automatic GUI 

In other cases, though, you will need 
programmatic control. All the interface 
objects become statements (variants of 
the @,.. GET command) in the program 
that FoxPro writes. These statements can 
have clauses that execute when the corre¬ 
sponding object receives or loses the in¬ 
put focus, and they can transmit the data 
that they solicit to variables or database 
fields. The screen builder prompts you 
for these clauses and variables, and it 
then stores the code that you supply in 
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Photo 1: With FoxPro 2.0 *s interactive screen builder and code generator, 
even part-time programmers can get professional results. 


a FoxPro database. 

In the case of the “next/prev/f irst/last/ 
quit” text-button object shown in photo 
I, I told FoxPro to store the user's choice 
in a variable called choice* Then, to the 
object’s VALID clause (which FoxPro 
calls when the user pushes a button), I at¬ 
tached a DO CASE statement mapping 
button choices to appropriate FoxPro 
commands such as SKIP, GO TOP, and 
QUIT* 

FoxPro turns these code snippets into 
procedures that have machine-generated 
names such as _PX2G1XDY7. Not too 
handy a string to search for in your text 
editor, but then the .PRG file FoxPro 
writes only looks like source code. It’s 
actually intermediate object code not 
meant for human consumption* The idea 
is that you’ll access _PX201XDY7 only 
through the screen builder, and you’ll 
only need to think of it as “that thing 
right there on the screen/" It's a matter of 
preference, I guess, but that bothers me a 
bit. I believe that naming is a key pro¬ 
gram m ing disc i pi i ne, 

Of course, there is a simple work¬ 
around. Just have _J > X20IXDY7 call a 
routine in a procedure file, which you 
can name according to your own conven¬ 
tions. That way you can also retain the 
use of your own text editor—another 
matter of strong personal preference. 

Quibbles aside, the key point here is 
that you’re only responsible for what 
happens when the user makes selections. 
FoxPro automatically generates code to 
manage the event-driven framework in 
which selections can occur. 

Although it’s character-based, FoxPro 
presents a full-blown GUI with much of 
the attendant complexity. As many Mac, 
Windows, and now Unix programmers 
are discovering, there’s no advantage in 
managing the event loop yourself when 
the machine can do it for you. Life’s too 
short, and there are so many interesting 
things that you can be using the GUI to 
accomplish. Version 2.0 buys you the 
time to make those things happen. 

Menu Builder and Project Manager 
Although I had learned how to program 
cascading pull-down menus under Fox¬ 
Pro LG, it's a technique I’ll be happy to 
forget* Version 2.0's menu builder does it 
for you. You interactively build and test a 
menu tree and then link its leaves to com¬ 
mands or, more typically, programs gen¬ 
erated by the screen builder. 


There is a “quick” option here, too. 
It duplicates the FoxPro system menu, 
which you can then restrict or modify as 
necessary. Menu items can now have 
checkmarks that convey binary status: A 
subsequent choice is available or it isn't; 
a switch is on or off* Like the screen 
builder, the menu builder provides for 
global initialization and cleanup. When 
you select one of these options, FoxPro 
presents an editing window in which you 
can write code to create or destroy global 
variables, arrays, and database configu¬ 
rations. The cleanup section is also a 
place where you can write functions and 
procedures* These you do name your¬ 
self, although you can’t edit them except 
by way of the menu or screen builder. 

Both the screen and menu builders use 
FoxPro databases (.SCX and .MNX 
files, respectively) to store the informa¬ 
tion that drives their respective code gen¬ 
erators, which in turn produce .PRG 
files (which in turn compile to .FXP 
files). The new SQL facility produces 
.QRY files (which also compile to .FXP 
files). And, as before, the report and 
label generators crank out .FRX and 
.LBX files. An application may easily re¬ 
quire many files of each of these types. 

Thankfully, FoxBase 2,0 can help you 
sort out this alphabet soup* If you can 
swallow one more three-letter conven¬ 
tion—.PJX, the project file—you can for¬ 
get all the rest. You create a new project 
file, add the pieces of your application, 
and voila; instant organization* Double¬ 


clicking on a file listed in the project 
manager opens the file and launches the 
appropriate tool: text editor, or screen, 
menu, report, or query builder. 

The project manager keeps track of 
dependencies and, when you ask for a re¬ 
build, refreshes only outdated files and 
their dependents. The Info dialog box re¬ 
members the date of the last build. It also 
lists variables, procedures, and func¬ 
tions by module and notes whether each 
identifier was defined or referenced in 
that module—a very handy feature* 

I found the project manager helpful 
not only for developing programs, but 
also for casual interactive use. While ex¬ 
ploring the SQL facility, for example, I 
used it to group a set of queries into a 
manageable collection. 

And Then the SQL 

FoxPro 1.0 sorely lacked an interactive 
query tool. Version 2.0’s query tool (see 
photo 2) plugs that gap. Like many SQL 
front ends, it walks you through the se¬ 
lection of databases and fields and the 
specification of join conditions, func¬ 
tions, and qualifying expressions. You 
can look at the generated SQL code at 
any time. For interactive purposes, you 
typically save queries—each one an in¬ 
stance of 2.0’s new SQL-oriented SE¬ 
LECT command—in .QRY files that the 
project manager associates with the 
query tool. Alternatively, you might save 
them in . PRG files for use by programs. 
Of course, you can also write SELECT 
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statements yourself and run them from 
the COMMAND window or from within 
programs. 

SELECT, unlike other FoxPro com¬ 
mands, opens databases on demand. The 
query optimizer may use available index * 
es or create temporary ones on the fly, 
SELECT relies on Rushmore and, in 
fact, is the only way you can bring Rush- 
more to bear on multitable retrievals. 

Although still in rough form when I 
saw it (no HAVING or UNION clauses, 
no descending ORDER BY, query opti¬ 
mizer still unfinished), FoxPro's SE¬ 
LECT appears to be both fast and flexi¬ 
ble. Queries that I have used with other 
SQL products ran snappily on small 
databases and came up with the right 
answers. You can dump results right into 
a .DBF file, which you can then further 
manipulate using all of FoxPro's interac¬ 
tive and programmatic tools. 

SELECT is still evolving. One tanta¬ 
lizing feature on the to-do list is support 
for FoxPro functions in the SELECT 
statement. I don't know what SQL pur¬ 
ists will say, but FoxPro developers cer¬ 
tainly will be drooling over the possibili¬ 
ties inherent in that hybrid. 

Rush Me More Records 
The development tools and SQL facility 
so engaged me that it was several days be¬ 
fore I got around to stress-testing Rush- 
more in earnest. As Fve said, my pro¬ 
grams’ filtered BROWSEs flew where 
before they had crawled. But these pro¬ 


grams used puny 1000- to 2000-record 
(1- to 2-MB) databases. 

Nothing prepared me for what hap¬ 
pened next. I doubled the size of a data¬ 
base again and again and again. At 8000 
records, I brought FoxPro 1.0 down to its 
knees. BROWSE, with a filter, ground to 
a halt while the file server's disk took a 
beating. But 2.0 didn't even break a 
sweat at 8000 records, and it was the 
same story at 16,000 records and at 
32,000 records—what was by now a 12- 
MB database. 

1 stopped there because I would have 
had to clear more space on the server to 
double the database again—and because I 
was stunned, BROWSE was still rapidly 
scrolling through filtered sets of records, 
the disk was cluttering quietly, and I was 
walking around my office looking for 
mirrors, wires, trapdoors—anything that 
might explain this prodigious trick. 

Where does it end? 1 didn't have a mil¬ 
lion-record database at hand (or space to 
create one), but I’m no longer inclined to 
doubt claims that 2.0 will handle such a 
thing with ease. Fox has simply built a 
better mousetrap. How, exactly, remains 
a mystery. The official story is that, by 
some means, Rushmore optimizes index 
expressions in the FOR clause of a num¬ 
ber of FoxPro commands, including— 
another 2.0 first—BROWSE FOR. Com¬ 
mands like 

BROWSE FOR state = r, MA" 
and city = "Cambridge" 


or 

SORT FOR fee > 300 
and dept = "Reviews" 

are fully optimizable if indexes exist for 
city, state, fee, and dept. However, 
the command 

LOCATE FOR f ee > 300 
and "stein" $ author 

is at best partially optimizable, since no 
index can exist for the second part of the 
FOR expression (which tests for the oc¬ 
currence of “stein" in author). By the 
same token, 

REPORT FOR "stein" $ author 
is not optimizable at all. 

Indexes, Indexes 

Some of Rush more's prowess, but by no 
means all of it, flows from FoxPro 2,0's 
compact index files. Version 2.0 can read 
and write standard FoxPro .IDX files but 
prefers a new compact format. These 
new JDX files are much smaller. In the 
case of one 2.5-MB 2000-record data¬ 
base, an index that look 440K bytes 
under version L0 shrank to 50K bytes 
under 2.0. Smaller indexes confer obvi¬ 
ous benefits—less disk traffic, more in¬ 
dex data in memory. However, although 
Rushmore greatly appreciates compact 
indexes, it does not depend on them. 

Building on the new compact index 
technology, FoxPro 2.0 introduces an¬ 
other great convenience: .CDX files that 
hold multiple compact indexes. When 
one of these index files shares the name 
of the database, it's a structural index; 
FoxPro silently opens it whenever you 
open the database. Because compact in¬ 
dexes are so small, you can index most or 
all of the fields of a database in less space 
than it used to take to index just one 
field—and still use up just one DOS file 
handle. 

Structural indexes take almost all the 
hassle out of keeping lots of indexes. 
Seize the opportunity; Rushmore will 
put them to good use. When you need to 
refer explicitly to individual indexes 
within a .CDX file, you use a tag name. 
The SET ORDER TO and INDEX com¬ 
mands now have TAG clauses that accept 
tag names. Note, however, that you may 
need to rethink how you use the SET 
ORDER TO command. Although Rush¬ 
more likes having indexes available, it 
prefers that none of them controls the 
order of the database. 
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Photo 2: The RQBE (relational query-by-example) window makes FoxPro 2.0*s 
new SQL-style SELECT command accessible to beginners. 
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Over 10 million business people are 
more productive and more insightful 
because of Lotus 1-2-3. Now Lotus 
introduces 1-2-3 Release 3.1. 

And if you're currently using 1-2-3, 
you'll find it offers the features you've 
been wishing for. 

Like the ability to see, on screen, 
exactly what your printed output will 
look like. Our unique 3D approach to 
organizing and consolidating spreadsheet 
data. And the most professional and 


persuasive printed reports you’ve ever 
created on your computer. 

Or if you’re one of the holdouts not 
using 1-2-3, you’ll find it offers an inter¬ 
active, graphical environment. Plus it 
works with Windows 
3.0. And supports 
both a keyboard 
and a mouse. 

And now, when 
you buy Release 3,1 
between January 8, 



1991 and April 30, 1991, well send you 
a free* copy of Ami Pro, the best word 
processor in the industry. See your 
participating Lotus Authorized Reseller 

or call 1-800-TRADEUP ext* 1076. 

today for details. 

And see why 7 out of 10 spreadsheet 
buyers chose 1-2-3. And the other 3 may 
not be fer behind. 


Lotus 1-2-3 



© Copyright 1990 Lotus Development Corporation. Loins and 1-2-3 are registered trademarks or Lotus Development Corporation Windows is a trademark of Microsoft Corporation 
'As reported try Audits & Surveys, Inc., measuring IBM-Compatible spreadsheet sales among computer and software dealers nationwide, fSubject to a shipping and handling fee of (19.95. 
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All video display terminals (VDTs) emit electromagnetic radiation (EMR) through the 
screen, The photo on the left is a visualization of EMR in red from the screen. The photo 
on the right shows that the NoRad Shield™ virtually eliminates screememitted E-Field 
EMR and better than half of magnetic EMR.* 


NoRad 

Radiation Shield 

No One Comes Close 



No other VDT screen comes close to the NoRad Shield when 
you're talking about blocking electromagnetic radiation (EMR). If 
you're thinking of buying a radiation shield, consider the facts: 
•Only the NoRad Shield blocks virtually all E-Field EMR 4 
•Only the NoRad Shield blocks magnetic EMR* 

•And. the NoRad Shield discharges the static field while 
eliminating glare and reflections. 

The NoRad Shield - simply the best radiation shield available. 
Compare and you'll see that no one else even comes close. Call for 
free product information. 



* Easy to install 
4 Color or 

monochrome 

* Available in sizes 
to fit virtually all 
monitors, displays 
and terminals 


*99 .9999% electric (E field) attenuation hom 60 Hi to 1 GHi. 
’Grenier than 50% magnetic (H Field} attenuation, above 3*0 Khl7 
NoRad Shield is a trademark of NoRad Corporation. 


SEE US AT MACWORLD EXPO 
BIRMINGHAM AND PARIS 


NoRad 

IN USA: 

800-624-8999 Ext. 498 
NoRad Corporation 1549 11th St. 
Santa Monica, CA 90401 

213-395-0800 
Fax: 213-458-6397 



.DBF to the Max 

There’s tons more to say about FoxPro 
2.0. The extended (32-bit) version, 
which Fox will bundle with ail versions 
of the product, ices the performance 
cake. The Watcom-compatible API li¬ 
braries should yield powerf ul FoxPro ex- 
tensions; one third-party developer has 
used them to create a command that dis¬ 
plays images stored in memo fields. 

The new SET SKIP TO command en¬ 
ables BROWSE to navigate a pair of 
tables while preserving a one-to-many 
relationship. You can now redimension 
arrays on the fly, sort and search them, 
and insert and delete elements. The 
TEXT. « .ENDTEXT command can 
evaluate functions and expressions. New 
IMPORT and EXPORT commands sup¬ 
port a variety of database and spread¬ 
sheet file formats. Reports can create 
and use variables. Pop-up programs can 
have scroll bars. And the list goes on. 

Is it perfection? Not quite. FoxPro still 
tends to deliver unhelpful error messages 
like “Invalid expression” and “Type 
mismatch." The debug and trace tools 
are excellent, but you shouldn’t need to 
deploy them to unravel simple problems 
such as these. Smarter diagnostics would 
be a big help. Also, the documentation is 
still mainly organized alphabetically by 
command and function. A more topical, 
technique-oriented approach would help 
new or occasional users to exploit Fox¬ 
Pro’s power effectively. Fox says the 
shipping version of 2.0 should show im¬ 
provements on both these fronts. 

Delivering common applications to 
Mac and PC clients on a LAN is a prob¬ 
lem that I face, and FoxPro 2.0 doesn’t 
help yet. But 1*11 be watching for the Mac 
version that’s now on the drawing board. 
(It should ship, along with a Windows 
version, later this year; there’s no word 
yet on a Unix version.) 

An early experiment with FoxBaseT 
and FoxBase-k/Mac failed because Ap¬ 
pleTalk was unable to handle the traf¬ 
fic. Rushmore’s startling efficiency just 
might change that. Alternatively, Fox 
confirms that there’s a server version 
even farther out on the horizon, which 
would also provide a venue for tackling 
unresolved issues such as transaction 
integrity and data dictionary support. 
Either way, FoxPro 2.0’s highly devel¬ 
oped character GUI should ensure that 
FoxPro applications will port readily to 
other platforms, I can hardly wait. ■ 


Jon Udell is a BYTE senior editor at 
large . You can reach him on BIX as 
“judeli f> 
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A Lean, Mean 
SCSI-2 Machine 


STAN MIASTKOWSKI 


joined numerous other top-shelf PC 
makers* But unlike many others, HP 
uses the EISA bus to full advantage to de¬ 
liver a fast machine with disk capacities 
and speeds matched to the needs of 
heavy multitasking and multiuser appli¬ 
cations. Both the specifications and the 
size of the 486/33T testify to this use* 
The system is similar to a small refriger¬ 
ator, measuring 8% inches wide by 20 
inches deep by 24 inches highland it tips 
the scales at 60 pounds. 


Hewlett- Packard ’ s 
Vectra 486/331^ 

file server tames the 
temperamental SCSI 


Fve always liked Hewlett-Packard and its 
products. While too many companies in the 
PC industry hide behind torrents of marketing 
hype as they roll out more yawn-provoking 
products, HP quietly works on developing 
well-engineered, cutting-edge products. It’s a 
company where engineering excellence and 
overall quality is highly prized, and the Vectra 
486/33T is a prominent case in point. 

As its name implies, the 486/33T is based on an i486 microprocessor running 
at 33 MHz, No real surprises there—HP's had a 25-MHz system for a while now. 
In the step up to the top-of-the-line 33-MHz 486, the company decided to eschew 
the ISA bus for the higher speed and bandwidth of the EISA bus. In this, HP has 



Delving into Disks 

With a machine designed for heavy use 
(HP claims that it'll easily handle 200 
LAN users or 100 Unix users), the com¬ 
pany ran smack-dab into the problems 
associated with today's standard Intelli¬ 
gent Drive Electronics (IDE) and ESDI 
hard disk drive systems. An HP engineer 
told me that with the two-to-four-drive 
limit on hard disk drives and the limited 
bandwidth of the ISA bus, the "disk sys¬ 
tem was the key bottleneck,” 

HP decided that SCSI was the way to 
go. It was a decision that was not taken 
lightly. The existing SCSI standard has 
been far from standard. SCSI devices 
have always offered the promise of easily 
connected multiple drives and fast 
throughput, but they have seldom deliv¬ 
ered on that promise. There's a confus¬ 
ing (and often incompatible) tower of 
SCSI Babel, with proprietary device 
drivers from different manufacturers. 
Getting a single SCSI device to work can 
be an interesting exercise—never mind 
the nightmare scenario of getting several 
SCSI devices to work together. 

Enter SCSI-2 

SCSI-2, the next-generation SCSI speci¬ 
fication now in its final phases of approv¬ 
al from ANSI, offers much more in the 
way of compatibility and throughput. 
The details of SCSI-2 (whose specifica¬ 
tion runs to some 600 pages) are too in¬ 
volved to get into here, but suffice it to 
say that HP engineers felt confident that 
SCSI-2 finally delivered on the promise 
of SCSI, and that it was a logical solution 
for the applications that the 486/33T is 
designed for. 

Developed by Adaptec, the hard disk 
drive controller in the 486/33T uses In¬ 
tel's proprietary BMIC (for Bus Master 
Intel Corp.) chip to achieve high data 
transfer rates. On the bus side, it can de¬ 
liver data in bursts of up to the maximum 
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Accepts PC, XT. AT Motherboards 
and Passive Backplanes 


Doesn 't Look Like IBM 


Hugged, Modular Construction 


Excel lent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 


204 Watt Supply, UL Recognized 


145W & 85W also available 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND UD) 
FAX 209/651-1353 

We accept Bank Amerlcard/VISA and MasterCard 

IBM, PC r XT, AT Irad&marks of International Business Machines, 
Drives and computer boards not include! 


Rack & Desk 
PC/AT Chassis 

Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support all at prices competi¬ 
tive with imports. Why settle for less? 


Hack £ Desk Models 


Reasonably Priced 


RESEARCH CORP 
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33-megabyte-per^second bandwidth of 
the EISA bus. On the disk side, it's capa¬ 
ble of handling the 10-MBps transfer rate 
of the “fast SCSI” specification that's in¬ 
tegral to the SCSI-2 specification. That’s 
largely academic right now, since the 
fastest existing SCSI drives can handle 
only 5 MBps. Later this year, 10-MBps 
drives are expected to become available, 
and an HP spokesperson told me that the 
company will eventually offer them as an 
option. 

The proof is in the performance, so I 
ran preliminary benchmark tests on the 
486/33T (which was equipped with a 
670-MB SCSI-2 drive). The tests showed 
that the system/controller combination is 
no slouch, to put it mildly. With a prelim¬ 
inary BYTE Lab disk I/O benchmark in¬ 
dex of 4.2, the 486/33T is the fastest sys¬ 
tem tested to date. The only system that 


comes close is the much more expensive 
Compaq Deskpro, with a disk I/O index 
of 3.8. 

Traveling in Packs 

Although I was only able to test the 
486/33T with plain-vanilla DOS 4.01 
and a single hard disk drive, the real 
promise of the bus-mastering controller 
and SCSI-2 drives lies in multitasking 
operating systems (e.g., Novell NetWare 
and OS/2) and multiple drives. In situa¬ 
tions like these, the more drives the bet¬ 
ter. That’s because intelligent SCSI-2 
devices can dynamically disconnect and 
reconnect themselves to the bus. In a 
multitasking environment, the controller 
and drives in the 486/33T can handle 
streams of multiple data transfers, with 
one drive disconnecting itself from the 
bus and getting data while other drives 
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The HP Vectrn 486/BBT is solidly designed for full-time heavy-duty use and EISA 
expandability. The processor is located on its own daughterboard . 
























































PC Graphics for Everyone! 


Amazing special effects 

* envelope (warp) text and graphics 

* simulate 3D with perspective function 

* extrude to give depth to text/graphics 

* blend between shapes and/or colors 

Incredible type control 

* over 150 fully scalable outline fonts 

* see exact fonts on-screen 

* paragraph and multi-column text 

* import ASCII text files 

* fit text to a curve 

» create your own fonts or symbols 

Superb value 

* over 4000 symbols and clipart images 

* dotted and dashed line styles 

* over 80 arrowheads 

* dozens of vector and bitmap patterns 

* free Pantone* license 

* 24 bit color supported 

* 31 import/export filters 

* CorelTRACE - batch autotrace utility 

* MOSAIC - visual file manager 

* WFNBOSS - typeface converter 


CtiU fitxlanier service-' (613) 728-8200 for information and u five demo disk 
k 'Tnjifi.Ts+r, Inf \s chtfck-smndiffiJ Lnadeniiirk rot colof EeptcduaJoii iml foproductk* materials, 
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DOS BENCHMARKS 


< Worse LOW-LEVEL PERFORMANCE Better ► 


HP Vectra 486/33T 

Compaq Deskpro 486/25 
Everex Step 486/33 
Tandon 486/25 
IBM AT 


JKL 


7.8 


33,0 


17.0 


WL 


m 


HD 


D CPU ED FPU 0 Disk □ 1 


Preliminary BYTE Lab benchmark results show that the HP Vectra 486/33T’s integrated design pays off in impressive numbers. 
While the CPU and FPU benchmarks are comparable to competing systems , the disk I/O and video benchmarks 
are the fastest the BYTE Lab has measured to date. Results are indexed and show relative performance; for each index ( 
an 8-MHz IBM AT -1. 


handle other data requests. At Boston’s 
Net World show in February, HP demon¬ 
strated the 486/33T hooked to a large 
network and handling 26 gigabytes of 
mass storage. We’ve come a long way 
from the single, slow MFM drives of 
early PCs. 

Getting It Together 

Although the SCSI-2 controller/drive 
combination is the shining star of the 
486/33T, it’s not the only outstanding 
feature. In fact, it’s obvious that all the 
individual components of the system are 
fine-tuned to maximize performance. 
It’s a far cry from the “assorted parts 
and pieces” approach that too many PC 
manufacturers opt for these days. 

The 486/33T’s video system is far 
from being an also-ran; the standard HP 
Super VGA graphics board delivered a 
benchmark index of 17,0; once again, it 
is the fastest that the BYTE Lab has mea¬ 
sured to date. The system supports 800- 
by 600-pixel noninterlaced resolution 
and interlaced resolution of 1024 by 768 
pixels. Although this machine is de¬ 
signed as a file server, it’s clearly also a 
perfect choice for graphics-intensive 
CAD applications. 

As far as the rest of the486/33T’s vital 
statistics are concerned, it has eight 32- 
bit EISA slots (with five free in the stan¬ 
dard system). To keep the data moving, 
the unit uses a custom HP memory con¬ 
troller with a 128K-byte external mem¬ 
ory cache. Also, 4 MB of zero-wait-state 
RAM is standard, and you can expand 
the memory to a maximum of 64 MB. 


The processor and its associated circuit¬ 
ry are on a daughterboard that plugs into 
a proprietary slot on the motherboard, 
offering the intriguing possibility of fu¬ 
ture upgrades. HP has spared nothing in 
the design; the i486 is shielded in its own 
metal cage, and if the i486's built-in 
math processing isn’t good enough for 
you, there is a slot for a Weitek 
WTL4167 coprocessor. 

Every individual component of the 
486/33T shows that it has been designed 
for full-time, 24-hour-a-day, heavy-duty 
use. Even the keyboard and mouse cables 
are heavy duty. The overall "fit and fin¬ 
ish” of the system is superbly solid. And 
for the security conscious, there is a pair 
of keyed locks that can lock up the entire 
system. 

Pricing Performance 

You would expect the 486/33T to be ex¬ 
pensive, and it is, especially when com¬ 
pared with today’s crop of garden-vari¬ 
ety clones from companies large and 
small. Nevertheless, I was surprised. HP 
has always priced its systems at a pre¬ 
mium, and for good reason. But the 
486/33T’s pricing heralds a new era for 
HP, It is aggressive, especially when 
compared to comparable high-end sys¬ 
tems such as the Compaq Deskpro, 

The 486/33T starts at a relatively pal¬ 
try $9499 for a system without a hard 
disk drive and controller. If you don’t 
want (or need) the speed and capacity of 
the SCSI-2 system, there’s a system with 
a 170-MB IDE drive for $11,249. Add 
SCSI-2, and complete system prices start 


at $14,449 with the Adaptec bus-master¬ 
ing controller and a 440-MB hard disk 
drive. In addition, a system with a 670- 
MB hard disk drive is available (the sys¬ 
tem I tested); pricing wasn’t available at 
press time. But why not go for the top? 
With a 1-gigabyte SCSI-2 drive, the sys¬ 
tem retails for $17,799. For a system 
with this type of speed and capacity, 
that’s an unbeatable price/perform a nee 
deal. The Vectra is also available in a 25- 
MHz EISA incarnation, at about $2000 
less. With the introduction of the Vectra 
486/33T, HP has retained its engineer¬ 
ing edge while signaling that it is fast be¬ 
coming a marketing force to be reckoned 
with, ■ 


Stan Miastkowski is BYTE *s senior editor 
for new products. He can be reached on 
BIX as ”stanm. ” 


THE FACTS 


HP Vectra 486/33T 

Model 1 (no hard disk drive), 
$9499; Model 170 (170-MB 
IDE hard disk drive), $11,249; 
Model 440 (440-MB SCSI-2 
hard disk drive), $14,449; 
Model 1000 (1-gigabyte SCSI-2 
hard disk drive), $17,799. 

Hewlett-Packard 
P.O. Box 10301 
Palo Alto, CA 94303 
(415) 857-1501 

Circle 981 on Inquiry Card. 
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“Hcv, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few hies . . 
.everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
it T s 200 MB HD T 1 still had plenty of 
room left and it screamed through 
evcrydiing at 11 MJPSF 

“My Dokh P.A.C. is setting new 
“'rules 1 . It's portable, fast and I still can 
add 4 full-size internal expansion 
cards. Wow!” 

“You have to see the brilliant display 
-— I mean really see it. TFT is the latest 
color technology, that's fully VGA 
compatible.” 

“Hey! Don't take my word 
for it. Experts like PC 
, Magazine judged my Dolch 
V P-A.C. to 1 .. . outclass all 

P w other portables' and picked 
Dokh three years in a row as 
Edi tors 1 Choice! " 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. . . clearly the best PC you 
can buy todays and it happens to have 
a handle. Get a lot more work done 
—where and when you want .” 

Why Wait?. .. Call today , 

(800)538-7506 US; (800) 233-2077 CA 
In Canada call Laptech 1-800-561-4527 


ROAD-POWER FOR THE REST OF US 
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The LaserJet IllSi: Hewlett-Packard’s Flagship Printer 



A t 106 pounds and built 
like a small washing 
machine, Hewlett-Packard's 
new top-of-the-line LaserJet 
IllSi hunkers down like a 
printer that means business. It 
does. Fast, accurate, capa¬ 
cious, network-aware, and 
smoothly bilingual, the IllSi 
will surely become a mainstay 
of the corporate LAN. 

At the heart of HP's behe¬ 
moth rumbles a new Canon en¬ 
gine that pounds out 17 pages 
per minute. The brain is an 
Advanced Micro Devices 
(AMD) 29000 controller that 
executes HP's Printer Com¬ 
mand Language 5 and (option¬ 
ally) Adobe PostScript—both 
at a brisk clip. The PostScript 
option doesn’t come in a car¬ 
tridge; it installs as an integral 
component. Switching be¬ 
tween the two languages is a 
snap. You can shift gears at the 
control panel, from an appli¬ 
cation, or by means of net work 
queues (the best technique). 

Like the LaserJet 111 and 
HID, the IllSi employs HP’s 
resolution-enhancement tech¬ 
nology. Scanning an image in 
bands, at full speed, the reso¬ 
lution-enhancement subsys¬ 
tem adjusts dot sizes and loca¬ 
tions to clarify features and 
create an apparent resolution 
better than the nominal 300 
dots per inch. It's magic, in 
other words, but magic that 
really works, 

1 printed a Corel Draw sam¬ 
ple illustration (the grasshop¬ 
per) on a LaserWriter II NT 
and on the IllSi. The HP print¬ 
er finished first by a long shot, 
and it also produced notice¬ 
ably cleaner curves and subtly 
smoother gradations of tex¬ 
ture. (Note, in fairness, that 
the IllSi had 5 megabytes of 
RAM versus the Laser¬ 
Writer's 2 MB, so the perfor¬ 
mance gap isn't solely attrib¬ 
utable to the AMD processor,) 
In the IllSi, resolution en¬ 
hancement works hand in 
hand with a new “microfine” 
toner featuring extremely 


LaserJet IllSi 

$5495 

Options: 

PostScript upgrade, $895; 
toner cartridge, $169; 
duplex option, $695; 4-MB 
single in-line memory 
module, $449; letter-size 
tray, $169; Ethernet 
interface, $695. 


small (and therefore more pre¬ 
cisely controllable) particles. 
The “all-in-one” cartridges 
cost $169, but they last for 
8000 pages; that works out to 
a very attractive 2 cents per 
page. 

Printer performance on a 
LAN, as HP likes to point out, 
depends on a series of pipe¬ 
lined activities: preparing the 
job, shooting it across the net¬ 
work to a spooler queue, de¬ 
spooling it across the network 
again to the printer, forming 
the image, and committing it 
to paper. Why yoke a hot-rod 
control ler and print engine to a 
parallel interface that can't 
keep them adequately stoked 
with data? 

To eliminate the spooler-to- 


Hewlett-Packard Co. 
Inquiries 

19310 P runer i dge Ave. 
Cupertino, CA 95014 
(800) 752-0900 

Circle 1 178 on Inquiry Card. 


printer bottleneck, HP offers 
optional network interface 
cards for 3+Open and Net¬ 
Ware. Available in Ethernet 
and Token Ring flavors, these 
adapters come with despool¬ 
ing firmware that sucks data 
from queues at network speed. 
Advantages are threefold: The 
data moves faster, the server 
does less work, and the print¬ 
er, freed from its 10-foot leash 
to the server, can be located 
wherever convenient. 

I tested the Ethernet adapter 
on a NetWare 2.15 LAN. In¬ 
stallation is dead simple: You 
pop out the parallel/serial in¬ 
terface board, pop in the net¬ 
work adapter, tell NetWare 
there's a new queue server, 
and tell the IllSi that it is that 


new queue server. The differ¬ 
ence is noticeable. When I 
printed a PageMaker docu¬ 
ment using the parallel inter¬ 
face, text-only pages printed 
instantly, while pages heavy 
with illustrations lingered for 
a few seconds. With the Ether¬ 
net connection, the graphics 
pages came out nearly as fast 
as the text pages. 

Despite Ethernet's perfor¬ 
mance advantage, however, 
the parallel interface turned 
out to be best for our environ¬ 
ment. Although BYTE’s Net¬ 
Ware and Unix LANs share 
the same Ethernet cable, there 
was no way for Unix worksta¬ 
tions to access the IllSi when it 
was directly connected to 
Ethernet. The firmware in the 
printer's network adapter 
communicates only with Net¬ 
Ware queues to which Unix 
has no access. Threatened 
with a riot in the Unix lab, 
whose staff had quickly grown 
fond of the new printer, 1 re¬ 
verted to our standard solu¬ 
tion: parallel cables feeding 
into an electronic switch. 

Although the IllSi is plainly 
a more capable PostScript 
printer than the LaserWriters 
on BYTE's Mac LAN, I was 
not able to bring the Mac users 
into the fold. H P won 'i have an 
AppleTalk interface option 
until sometime this fall. It's 
not clear, as yet, how the IllSi 
would play in mixed Mac/PC 
LAN environments. NetWare 
for Mac users could presum¬ 
ably access an AppleTalk- 
configured IllSi from PCs, 
but it would have to settle for 
AppleTalk speed—and Unix 
users would again be left out i n 
the cold. Ideally, the printer 
would accept multiple net¬ 
work connections and switch 
among them. Let's hope some 
entrepreneur will rise to the 
challenge posed by the IHSi’s 
lone I/O slot. 

A departmental printer had 
better be able to handle a lot of 
paper intelligently. The IllSi 
shines here, too. For starters, 
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CONTROL UP TO 96 PC 
PILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



by cybex 


Dealer Program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 


• no external power 

• "One-Touch" selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot” Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 

• Mouse support available 


• TTL (MDA, CGA, EGA) 
up to 600 feet away 


• VGA up to 400 feet 


• Each unit accommodates 
from 2 to 8 PCs 


• Up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" rack installation 
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FAST TECHNOLOGY 


TECHNOLOGY WINDOWS 


IDE 

IDE TenTime Caching Controller 
Access Data in 0-3 millisecond!!!! 


Technical Features 

I Comes Standard with 512K of Cache 
I Supports NOVELUllNiX/XENIX/ 
MS-DOS/Concurrent DOS 
I Cache Expandable to 16 Megabytes 
I No Software Drivers Required 
I Compatible with all 286/386/486 Systems 
I Eliminate Network Server Bottleneck 
I Compatible with All Operating Systems 


I 


only 


$ 595 


00 


.». 




SCSI 

TenTime Caching Controller 
Access Data in 0-1 milliseconds!!! 

■ PC/AT Compatible Mode (no drivers) 

■ Enhanced Mode Offers Compatibility with 
All Major Operating Systems and Devices 

■ 32 Bit Processor 

m No Software Drivers Required 
m Cache Expandable to 64 Megabytes 

■ Supports Mirroring Option 

■ Compatible with All Operating Systems 

on.y S 995 0 ° 

includes 51 2 Kbyte cache 

Fastest SCSI Controller 

■ Sustained Transfer Rate of 3.6 Mbytes/sec. 

■ Enhanced Mode Offers Compatibility with 
All Major Operating Systems and Devices 

■ High Speed Backup Option 

■ Burst Transfer Rate of 10 Mbytes/sec. 

only*395°° 


■ : " 


_ ! 


Call Toll Free 

1 - 800 - 279-0889 




Fax: 602-438-9222 


Access Your Data in 0.5 ms 


“The TenTime™ Intelligent 
Caching Disk Controller is an 
impressive piece of hardware. If 
anything, it surpasses advertising 
claims, tf you've been looking tor 
a way to turn your old hard disk 
into a virtual screamer, you can 
call that search off. Just investi¬ 
gate the TenTime ™.* 

Computer Shopper October 19B9 

ST506 

MFM , , 

$345 # o 

Also Available: 

ST506-RLL 
ESDI 



Technical Features 

■ 30 Times Faster Access 
Speed 

■ Operating System 
Compatibility with: 

- MS-DOS 3,2 and Above 
-3COM 

- Concurrent DOS 

- PC MOS 

■ Disk Mirroring Available 

■ 4 Mbytes/Sec. Burst Rate 

■ Core Test Transfer 
Rate 2.000 Kbytes/Sac. 

■ Norton Disk i ndex of 33 



I 

I 




“Invisible” Mirroring”' 

Automatic Hard Drive Backup 

■ Automatic Backup ■ Fault Tolerant 

■ No Performance Impact 

■ Automatic Switchover to Backup Drive 

■ Simultaneously Writes to Two Drives 

■ Eliminates Disk Failure System Down Time 


only ^595 


00 


includes ST506 MFM' Caching 
Controller, Mirroring Option, 

* Also Available for ESDI and SCSI. 


. 


_ 


3204 S. Fair Lane, Tcmpe, AZ 85282 
Local Sales: (602) 438-0889 
Toll Free: 1-800-279-0889 
Fax: 602-438-9222 

Prices and availability subject to change wUh- 
out notice. Ail Hems are NEW- 5% surcharge 
for American Express and COD orders, 
P.Q,’s accepted from qualified buyers - 1/10 
Net 20-5% surcharge. Add $13 shipping for 
J APCVFPO orders 


I Full Line of Caching Controllers 
I T/T or M/C, Visa or Am Ex 
I Full One Year Warranty 


AFast 

m \Technology 
Incorporated , 


I Call or Fax for Distributor Program 
I Increase Your Sales Via Fast Track 
Distributor Program 


30 Day Guarantee condilions; shipping and handling 
charge is noi refundable; product must be undamaged 
and in original condition. All irademarks and brand names 
are Ihe property of Iheir respective owners. 
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storing permanent records was a risky proposition. 


Today...The Network Archivist™ 
automatically preserves your important files. 


In a far off time (before 1989), those 
wise network managers who valued 
archiving faced a difficult task- 
selecting the data to permanently save. 

This "manual archiving" was a dull, 
time consuming process. And risky, 
too. If key data was overlooked, 
it was lost, forever. 

Today, The Network Arch¬ 
ivist (TNA) gives you a 
backup system that tracks 
files and helps you define 
when and how files should 
be automatically added to 
permanent records. 

TNA is the only backup system 
that integrates a relational database 
with expert archiving and backup rules 
to deliver this exceptional data protec¬ 
tion. And you can use TNA's default 
protection rules or customize rules of 
your own for specific files, direc¬ 
tories or volumes. 

NOVELL LABS TESTED AND APPROVED 

Netware 11 Compatible NetWare* is a trodemark of Novell Inc 


The Network Archivist ends guess¬ 
ing about which files should be 
archived, and when. And, that's 
just one benefit. In fact, TNA is a 
complete Storage Management Systeml 
TNA NetWare backup systems— 
featuring Palindrome's new 
FAST drives with exclusive 
Fast Access Storage Technol- 
ogy-are available with 
150/250 MB, 1.3 GB DDS 
4mm DAT, or 2.2 GB 8mm 
drives. Software retrofits can 
also improve present 1.3 or 
2.2 GB drives. 

For a free demonstration 
disk and list of dealers, call us at 
(708) 505-3300 or send in this 
coupon. Discover the future of 
network backup. 

O palindrome 

The Future of Backup is Here. 
Circle 329 on Inquiry Card (RESELLERS: 330). 




Please send 
me my free 
Network 
Archivist 
LAN Backup 
Management 
Evaluator's Kit 


Name. 


Job Title_ 

Company. 
Address_ 


City_State_Zip. 

Phone (_)_ 

Type of Network__ 


No. of servers_LAN disk capacity. 


Any LAN expansion purchase plans? 1 1 1 I 

Yes No 

1-3 1—I 46 1—I 7+ I—I 

When? mos. I_I mos. I_I mos. I_I 


Check here if you are a 
NOVELL Authorized Reseller. 


L Send coupon to the Palindrome Corporation 
850 Diehl Kd., Naperville. 1L60563. 


J 













































W Recommended 
f EIZO Controllers 
for EIZO Displays 


T660 * 12-70 


94001 MD-B12-60 


9070S * MD-B1Q, GC40 


30605 » MD-BQ7,aiQ 


90525 ► MD-BQ7. BID 


94001 


Tseoi 


9070S 


:ent studies have aroused some concern that low-frequency alternating magnetic and electric fields may constitute \a 

a health hazard. Long before this, EIZO Corporation had taken precautions to ensure that users of its E&l Series 

display systems would be prnlet Led from harmful radiation or magnetic fields. Full advantage has been taken of the 

m me” .mi ■'.r > ,w- w vi««br . 

^fS latest advances in visual electronics to provide the ultimate combination of safety and performance features. 
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EIZO Distributors: Australia Mega Vis ion P*y Ltd. Teh (02) 975 1877/ Austria HAYWARD COMPUTER + PERIPHERIE Tel: (0662) B52929O/0*feJ<ff7V Manude*. Belgium FeI {02} 477 92 ^/Cyprus IMC COMPUT 
CENTER LTD. Tel: (St) 5 376447/fieirmenk SC Metric A/S Tel {42} 804200/F/nJenrf TEHOKIVI OVTal: (0) 754 1022/FrMe* INCOMA Tel: (01) 47.9t.47.Q2/fianHMy Rein Etektronlit GmbH Tel: {02153) 733-0/ 
Greece MICROTEC Computers Tal: (01} 883511 S/Wang Kong LASER COMPUTER LTD. Tel: 735 5884/fcetemtf HANS PETERSEN LTD. Tel: (01) 680955 /ttmiy EPSON ITALIA s.p.a.Tel: [02} 26233V 
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New Advances in Safety Offer 
Full Protection from Radiation 


ELZQ's E&l (Ergonomic Innovation and Intelligence) 
Series display systems are proof that no contradiction 
needs to exist between performance and product 
quality on the one hand and safety and Jow radiation 
on the other. The latest advances in visual electronics 
embodied in E&l Series displays provide the ultimate 
combination of safety and quality performance. 

The most important features of these exciting new 
professional display systems are elimination of harmful 
static electricity and greatly reduced low-frequency 
alternating magnetic and electric radiation. Specifica¬ 
tions for radiation and static electricity conform to the 
new Swedish M PR-1990 standard and the values 
recommended by the Swedish Confederation of 
Professional Employees (TCO) (option available in 
some countries). 

E&l Series displays have a unique saddle-to-saddle 
deflection yoke that eliminates image interference 
between two displays placed as close as 15 cm apart. 
And, of course, the E&l Series represents crystal clarity 
on every inch of the screen — a feature that has made 
EIZO displays the first choice of working professionals, 

FLEXSCAN T660 20 J Professional Hi-ftes Colour Display (TRINITRON 
CRT adopted) 

• Q.Slinm screen ptcti TRINfTRfllT CRT *1200 x 1024 high reaction ■ Hiflh refresh rale * Scan Ireuuency- 
Automatic srifistmencH: 3Q — 7BkHz; V. 55 - 9QH/ • AnhrellectiDn. anli-slBtoc CRT surface panel#Lew 
Halation ■ Dynamic Beam 5?ol Ccnlni: System •Professional SAD end DTP use, Super VS A. Mac II 
uimpalible 

FLEXSCAN 94QQi 20' Professional H 1-Res Intelligent Colour Display 

• Picture digitally contmHed with nicnqrccassoi * 1230 n 1D24 n-y'i re&ulul in ■ Scan Ireqjency Automatic 
udfushirenl; H: 30 — B5kfHz; V- 55 - 9flH/ • Lw HaifiaiKin • Airii aladre electricity •Dynamic Beam Spoi 
CDiHrod Syslent •Professrenal CAD and DTP use. Super VGA. Mac II conreatible 

FLEXSCAN T560i 17 Professional Hi-Res Intelligent Colour Display 
(TRINITRON* CUT adopted) 

•O.ZEmn screen pitcii, non-glare treated, anfi-sfatjc aleciricity TRINITRON 1 '’ CRT with Silica Coating •Picture 
digitally canfraflfid wHti m icioprac&Bsar *1200 it 1314 Ititfi rBSOlinjon * High refresh rale •Stan frequency: 
Automatic ajji: stirrer I H 3P — V 55 — 9£HH? * Law Hadial rn ■ Dynamic Scam $p| Cantral System 
•Pmfesskfleal CAD and DTP use, Siipa UGA. Mac II compatible 

FLEXSCAN 9070516 Hl-Res Colour Display 

*1024 k 76B high issetaliun «Scan frequency. Aulomabt adfustmenl; H: 20 — Stlkflz; V. 5D — 80Hr *La»r 
RaJiahon •Ami-stalic electricity •Dynamic Facus ETwcuit •Personal CAD antf OTP use, Super VGA, EDA, Mac 
ii compatible 

FLEXSCAN 9060S14" Hi-Res Colour Display 

• BOO a BOO resfltobim *Scan frewrency: Automatic adiuslnveiil; H-15.5 - 30.5kHz; V 50 - HiHz *Lcw 
Radiaben ■ Anli-static dedncity •Dynamic focus Cirtufl • Super VGA. EGA. CCA, Mac ll Dumpatibfe 

9052S 14" Super VGA Colour Display 

• BOO i BOO resolution *Scan frequency. Automata adjustment; H. 31. W35.5kHz; V- 50 - 90Hz *Low 
Radiation ■ Anli-slahc elec In^ily •Dynamic Focus Circuit * Super VGA compatible 



Professional Display Systems 

EIZO CORPORATION 7-35-1. Yokogawa, Kanazawa, Ishikawa 921. Japan Tel; (0762) 41 S600 Fax: (0762) 41 9300 Tlx: 5122-022 EIZO J 
EIZO (UK) LTD. Genesis Business Park. Albert Drive. Sheerwaler, Woking Surrey GU21 5RW Tel: (0403) 757118 fax: (0483) 757121 Tlx: 858640 EIZO UK G 


rt»a TAEIL SYSTEMS CO,, LTD. Tel: (02) 766- 5340/ Mdrway Professional System AS Tel: (02) 2S-:iS-S0t Philippines M ectOg ircu its Systems International, Inc, Tel: (02) SI 9-0 7 76 /Singapore POWER MAT 1C DATA 
STEMS PTE LTD, Tel: 25005 55/Spmtn COM ELIA S.A. Tel. (01) 754 30 0 l/Smtftii Jet Data AS Tol. (OS) 753 31 4 b/ Switzerland EXCOM AG Tel, (01 > 732 21 11/ raiwan R.O.C. First I nter national Computer. Inc 
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it accepts two 500-sheet trays. 
After years of refilling pid¬ 
dling quantities of paper, I 
found it enormously satisfying 
to load a thousand pages at a 
crack. I reserved the lower 


tray for letterhead—another 
luxury if your users have had 
to share a single tray and per¬ 
form gymnastics to use letter¬ 
head, Then there’s the duplex 
(two-sided-printing) option. 


and a job offset feature that 
staggers jobs in the output bin 
for easy separation. The tray 
full arm on top of the output 
bin helps stack paper neatly. 
Everything works to mini¬ 


mize shared-printer chaos. 

I tip my hat to Hewlett- 
Packard. The IHSi is a mar¬ 
velous—and surprisingly af¬ 
fordable-piece of work. 

-Jon Udell 


BeckerTools2.0 
Makes Doing Windows a Breeze 



THE FACTS 


T he Windows 3.0 version 
of BeckerTools reminds 
me of the old college trick of 
squeezing as many people as 
you can into a phone booth. 
The panel that runs down the 
left side of the screen is chock 
full of minute icons. You can’t 
tell what the individual graph¬ 
ics are, but you can find out 
what they do by scrolling the 
mouse over them and reading 
what they are at the bottom of 
the screen. I thought this was 
an overuse and abuse of the 
concept of icons. 

But those funny little icons 
are the only thing I didn’t like 
about BeckerTools 2,0* The 
program is designed to do for 
Windows 3.0 what Central 
Point Software’s PC Tools 
Deluxe and the Norton Com¬ 
mander do for DOS. Once you 
get hooked on such a package, 
it’s hard to switch. 

I’ve never gotten hooked on 
Windows 3.0. I’ve found my¬ 
self working in it awhile and 
then popping out to do DOS- 
level stuff like copying to disk, 
formatting floppy disks, and 
editing with my word proces¬ 
sor. There have been many 


complaints about File Man¬ 
ager in Windows 3.0, and I 
guess my experience shows 
that it’s not all that useful. 

BeckerTools seems more 
developed than File Manager, 
although they both have the 
standard file and disk manage¬ 
ment functions (e.g,, Copy, 
Delete, Rename, Select Fites, 
Find File, Edit Text, and For¬ 
mat). BeckerTools makes it 
easier to perform these func¬ 
tions, not because of the tiny 
icons, but because you can 
point and click on almost any¬ 
thing you want to do. Launch¬ 
ing an application is as simple 
as clicking on the application, 
pulling down the applications 
menu, and selecting Launch. 

The interface is similar to 
Norton Commander’s split 
screen, which is my personal 
favorite. It took me no time at 
all to get accustomed to the 
source and target window con¬ 
cept. You can also activate the 
pull-down menus for the Win¬ 
dows 3.0 look and feel 

BeckerTools 2.0 provides 
over 200 functions for disk 
and file management. In the 
tradition of DOS utilities, it 


BeckerTools 2,0 

$129.95 

Requirements: 

A DOS system running 
Windows 3.0. 


also offers functions like un¬ 
delete, file editing, disk veri¬ 
fying, file archiving, and a 
screen dimmer. BeckerTools 
has three levels of features: be¬ 
ginning, intermediate, and ad¬ 
vanced. The only differences 
are in the number and sophist i- 


Abacus 

5370 52nd St. SB 
Grand Rapids, MI 49512 
(616) 698-0330 
fax: (616) 698-0325 


cation of the features you can 
access. 

Installation of BeckerTools 
2.0 was a breeze. Basically, 
you just install it and move the 
little icon into position in the 
Windows Toolbox. 

—Anne Fischer Lent 


Circle IT 79 on Inquiry Card. 


The First “ What You See Is All You Get” Notebook 


I f the Supernote 386SX had 
a color LCD and a modem, 
I would be tempted to push my 
desktop machine into the trash 
can. This 6 Va-pound notebook 
from Twinhead has a 16-MHz 
386SX processor, and it 
comes with a 40-megabyte 
hard disk drive, a sidelit elec¬ 
troluminescent 32-shade VGA 


LCD, 2 MB of RAM, and a 
3 l /2-inch 1.2-MB floppy disk 
drive. Times have changed 
since the trusty old Model 100 
was born. 

Of course, the prices have 
changed, too. But look at what 
you get for a list price of 
$3495. With the exception of 
no color and no room for add¬ 


in gizmos, you get good desk¬ 
top performance in a truly 
notebook-size case (1 i by 8% 
by 2 inches). If you simply 
must communicate and net¬ 
work, you can use an external 
“portable” modem or Ether¬ 
net box offered as extra-cost 
options. 

The Supernote 386SX has a 


socket for an 80C387SX co¬ 
processor, a parallel printer 
port that can double as an ex¬ 
ternal floppy disk drive con¬ 
nector (the Supernote auto¬ 
matically figures out what’s 
connected to that port), two 
serial ports, and a 15-pin con¬ 
nector to drive an external 
VGA monitor (the LCD and 
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the extemal VGA monitor can¬ 
not operate simultaneously 
because of BIOS limitations). 
Software provided includes 
MS-DOS 4,01 and two floppy 
disks full of utilities and driv¬ 
ers. The keyboard is full-size 
and has a nice feel, although 
the cursor arrangement took 
some getting used to. 

Twinhead 1 sown chipset, a 
single chip and one support 
chip, disguises itself as a 
386SX. The TH4100 chip has 
about 85,000 transistor equiv¬ 
alents and is the size of a post¬ 
age stamp. The TH4009 sup¬ 
port chip is about “the size of a 
dime, only square,” according 
to John Bryan of Twinhead’s 
marketing department. The 
motherboard is about 4 inches 
square (as is the VGA board), 
and surface-mount technol¬ 
ogy is used. If you want the 
maximum of 4 MB of RAM, 
you have to specify it when 
you order your system because 
it also is surface-mounted. 

The main glitch I had with 
this supposedly ready-to-ship 
unit was that the power man¬ 
agement system had a hiccup 
and started to beep annoyingly 
after about 45 minutes to an¬ 
nounce that the batteries were 
low. With a claimed running 
time of 2 Vi to 3 hours, the 
warning was a bit premature. 
Twinhead assured me that it 
would fix the problem before 
shipping. To meet this publi¬ 
cation deadline, however, the 
company simply disabled the 
battery-monitoring circuitry 
on my unit. 

Battery capacity is always a 
concern, so I set out to test it. 
The power management sys¬ 
tem enables you to adjust inde¬ 
pendently the length of time 
before the LCD blanks and the 
hard disk stops spinning. De¬ 
faults are 5 minutes for the 
screen and 1 minute for the 
hard disk. 1 wrote a batch file 
that changed directories, dis¬ 
played the contents of each, 
and kept repeating itself* This 
way, the Supernote 386SX 
screen and hard disk would 
have no rest. 



After recharging for the 1 
hour and 45 minutes speci¬ 
fied, I started the machine and 
ran it until it died, which took 
2 hours and 20 minutes. Not 
bad for nonstop computing. A 
properly operating power 
management system would 
have alerted me earlier in 
stages, according to the man¬ 
ual, by sounding a beep and by 
changing the power LED’s 
color from green to amber and 
then to red. 

The only other problems 
were inconsistencies in the 
user’s manual that state, for 
example, that you can have up 
to 8 MB of RAM, that the 
Chips & Technologies NEAT 
chip set was used, and that 
the keyboard Ctrl/ A It/— se¬ 
quence would toggle the mi¬ 
croprocessor between 8 and 16 
MHz. (You can toggle via a 
setup screen, however.) 

While the price is in line 
with similarly configured SX 
notebooks (see “The Tandon 
NB 386sx Notebook,” March 
BYTE), the inability to add 
anything to this system is a se¬ 
rious drawback. If s a nice sys¬ 
tem, however, and is well 
made. So if you don’t plan on 
expansion, the Supernote 
386SX could be just the ticket. 

—Gene Smarte 


Supernote 386SX 

$3495 

Options: 

4 MB of RAM {installed 
by manufacturer), $199; 

5 W -inch 1.2-MB floppy 
disk drive, $249; spare 
nickel-cadmium battery 
pack, $99. 


Twinhead Corp. 

1537 Centre Pointe Dr. 
Milpitas, CA 95035 
(408) 9454)808 
fax: (408) 945-1080 
Circle 1180 on Inquiry Cord, 


Pointing to a Portable Future 


M ice are nice, and they 
are more and more of a 
necessity in the graphical- 
user-interface-crazy world of 
today’s PCs. There are, how¬ 
ever, problems mating mice 
with laptop or notebook com¬ 
puters. Have you ever tried to 
use a mouse with a laptop on an 
airplane tray? There just isn’t 
any room. 

Great technological minds 
think alike, and three major 
mouse makers have concur¬ 
rently come out with add-on 
mouse products designed to 
eliminate the adventure of 
using a mouse with a laptop. 
Actually, pointing device is a 


more accurate moniker than 
mouse, since Microsoft’s 
BallPoint, Appoint’s Thum- 
belina. and Logitech’s 
TrackMan Portable are all 
variations on a theme: a minia¬ 
ture trackball. Although all 
have similarities, each also 
has a quirky individual per¬ 
sonality. 

BallPoint is intriguing. It’s 
evident that Microsoft spent a 
huge amount of time studying 
the ergonomics of pointing de¬ 
vices. The company supplied 
us with a photo of the scores of 
designs it rejected, some of 
them unusual indeed. The 
final design looks deceptively 


simple at first glance. Micro¬ 
soft decided that actually 
attaching BallPoint to the 
computer is essential to its usa¬ 
bility. 

BallPoint comes with sev¬ 
eral sets of adapters that let you 
easily hook it to virtually any 
laptop or notebook computer. 
We tried it with a half-dozen 
different computers, with no 
problems at all, attaching it to 
the left, right, and front of the 
keyboard. 

Clever thumbscrews ensure 
that you cannot overtighten 
them and damage your com¬ 
puter, yet you can easily re¬ 
move BallPoint. (It comes 
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with a small padded case for 
portability.) 

BallPoint has four click 
stops that let you use it at an¬ 
gles of 0, 30, 60, or 90 de¬ 
grees. We liked the 30-degree 
setting best, but that’s purely 
subjective. The trackball in 
BallPoint is relatively large for 
the size of the unit and is easy 
to control. It comes with a soft¬ 
ware utility that lets you con¬ 
trol the sensitivity and the ori¬ 
entation direction of where the 
ball tracks. 

The interestingly named 
Thumbelina is—as its name 
implies—tiny. Measuring 1 x /i 
inches square and only % inch 
high, Thumbelina also uses a 
tiny (% inch) trackball. In gen¬ 
eral, the larger the trackball, 
the better the control, but 
Thumbelina is an exception to 
this. 

The finely tuned friction 
mechanism that holds the ball 
allows a surprising amount of 
control with minimal thumb 
movement. Where are the but¬ 
tons? The entire top of the case 
clicks down. Clever. 

The early Thumbelina pro¬ 
totype we used didn’t have a 
way of attaching to a key¬ 
board. An Appoint spokesper¬ 
son said a rudimentary attach¬ 
ment kit (probably Velcro) 
will be shipped with the final 
version. Most users, however, 
will probably use Thumbelina 
as is. It’s small enough to stuff 
into the smallest space. 

The Logitech TrackMan 
Portable is essentially a tiny 
trackball device that you hold 
in one hand and operate using 
the thumb on the ball and the 
index finger to press the main 
button. You can remove the 


button and switch it to the 
other end of the curve, as you 
also can switch the connector 
cable, which comes out of the 
end of the curve that is oppo¬ 
site the button. Switching 
these around lets TrackMan 
Portable operate as either left- 
or right-handed. 

The trackball takes up the 
center of the face of the semi¬ 
circle, and on either side of it 
are the second and third but¬ 
tons. These are almost impos¬ 
sible to reach while operating 
the device when it is held in 
one hand. We found it more 
comfortable to rest the straight 
side of the semicircle on a flat 
surface with the hand curved 
over the top, thumb resting on 
the trackball, and index finger 
on the main button. In this po¬ 
sition, your wrist is supported, 
and TrackMan Portable is ex¬ 


tremely easy to use. While it is 
possible to use the device when 
it is held up in the air in one 
hand, this is tiring and also 
makes it harder to reach the 
second and third buttons. 

These three products are 
only the beginning of what’s 
likely to be an avalanche of 
laptop-specific pseudoro¬ 
dents. From looking at the 
first three, it’s not hard to see 
that the choice will be diffi¬ 
cult—and highly personal. Of 
the three, we liked Thumbe¬ 
lina best for its daring innova¬ 
tion and low price. It’s also the 
only one of the three that has a 
Mac-specific model. But at 
the same time, BallPoint is el¬ 
egant, and TrackMan Portable 
is most attractive. Some ad¬ 
vice: Try before you buy. 

—Stan Miastkowski 
and Owen Linderholm 


THE FACTS 


BallPoint (center) 

$175 

Requirements: 

Serial port or PS/2 
mouse port. 

Microsoft Corp. 

One Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 

Circle 1181 on Inquiry Card. 


Thumbelina (bottom) 
$99 

Requirements: 

PC version: Serial port 
or PS/2 mouse port. 

Mac version: Apple 
Desktop Bus port. 

Appoint 

1332 VendelsCir. 

Paso Robles, CA 93446 
(800)448-1184 
(805) 239-8976 
fax: (805) 239-8978 

Circle 1182 on Inquiry Card. 


TrackMan Portable (top) 
$149 

Requirements: 

Serial port or PS/2 
mouse port. 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(800) 231-7717 
(415) 795-8500 
fax: (415) 792-8901 

Circle 1183 on Inquiry Card. 


A High-Resolution Duo for Eye Relief 


A few years ago, the 640- 
by 400-pixel resolution 
of a VGA setup seemed incred¬ 
ibly sharp. But in the interim, 
the waters of choice have been 
muddied by a flood of (often 
conflicting) graphics stan¬ 


dards. There are several dif¬ 
ferent varieties of so-called 
Super VGA, Texas Instru¬ 
ments Graphics Architecture 
(TIGA) for that company’s 
powerful 34010 and 34020 
graphics processors, and 


IBM's recently announced 
Extended Graphics Array 
(XGA). 

Nearly lost in the confusion 
is the 8514/A, which IBM in¬ 
troduced along with VGA back 
in 1987. There were, however, 


a few problems. Its 1024- by 
768-pixel resolution was sharp 
but interlaced, which often re¬ 
sulted in a discernible and 
bothersome flicker. Also, not 
only were 8514/A cards ex¬ 
pensive, but unlike with VGA, 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™ 4- i860=4860). 

What you haven't heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you’ll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you’ll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 


By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
a way to exploit the power of the i860 to give 
you practical multiprocessing. In fact, i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860-4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
■ Socket for optional Intel T\irbo Cache 
485™and Weitek 4167 • 7 EISA I/O 
slots- 64-bit expansion slot for 
optional high-speed graphic frame 
buffer -1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC- free investment. Our 4860 ModierBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 

Hauppauge Computer Works. Inc. 

91 Cabot Court 
Hauppauge. NewYorl 
Telephone: 516-434- 
Fax: 516-434-3198 
In Europe (49) 2161- 
In Australia: (7) 262-3122 Available at your local computer dealer. 



c 11788 
1600 

17063 



Trademarks: OS/2: IBM • Intel 386, i486, i860 and 'llirbo Cache 483™: Intel Corp. • DOS and Xenix: Microsoft Corp. • 4860.4860 MotherBoard: Hauppauge 
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IBM refused to release its 
technical details, insisting 
that companies write 8514/A 
drivers to an adapter inter¬ 
face, which limited its appli¬ 
cations. 

Several companies have 
gone through the not-inconse- 
quential process of developing 
register-level 8514/A clones. 
The latest is ATI Technol¬ 
ogies' 8514/Ultra, a reason¬ 
ably priced board with a few 
tricks up its sleeve. The first is 
that it gives a noninterlaced 
resolution of 1024 by 768 pix¬ 
els. In addition, it adds a 70- 
Hz refresh rate for a truly 
rock-steady, flickerless, and 
sharp image. 

Getting the 8514/Ultra up 
and running is a bit more com¬ 
plicated than just plugging in 
the board and turning it on. 
The board does feature a very 
clever design that lets you use 
it with either a standard ISA 
bus or the PS/2 Micro Channel 
bus. Just move the connector 
and flip it over. Although the 
8514/Ultra is available with an 
integrated VGA board, the one 
1 tested was designed to be 
used with an existing VGA 
board. A jumper cable con¬ 
nects between the 8514/Ultra 
and the “feature connector” 
that's on the top of all VGA 
boards. There's also a termi¬ 
nator plug that plugs into the 
VGA card. 

The 8514/Ultra has a set of 
software utilities that largely 
automate the process of the 
board's installation. The util¬ 
ities search for a free memory 
location for the board and set 
the on-board EPROM to that 
address. They also fine-tune 
the board's output for your 
particular monitor. 

When it’s started in a text- 
only mode, there’s definitely a 
different “look and feel” to 
the screen. Characters are 
denser, sharper, and easier to 
read. However, to get to the 
power of the board, you need 
to use graphics. I changed my 
Windows 3.0 setup from VGA 
to 8514/A. The difference was 
striking. The 1024- by 768- 


pixel desktop brings a whole 
new dimension to Windows. 
Sure, individual icons and 
characters are smaller, but 
they’re easier to see and give 
you lots of capability to cus¬ 
tomize the desktop to your 
own particular preferences. 

Unfortunately, I wasn’t 
able to test what ATI is touting 
as one of the biggest features of 
the 8514/Ultra, the Crystal 
Font technology that gives 
real-time font-scaling capa¬ 
bilities to Windows 3.0. ATI 
claims it gives an effective on¬ 
screen resolution of nearly 300 
dots per inch. But no matter 
what I did, I couldn't get it to 
work on my computer. Win¬ 
dows 3.0 just kept locking up. 


ATI promised to send me an 
updated version of the prere¬ 
lease software that I was using, 
but I didn't get it. 

The 8514/Ultra is slick and 
fast, using ATI's proprietary 
graphics processor, which the 
company claims is up to 10 
times faster than the IBM 
8514/A board. Of course, you 
need a monitor that handles 
what the board is putting out. I 
hooked it up to the Nanao 
FlexScan 9080i, a 16-inch 
monitor from a company 
whose name isn't exactly a 
household word, although it’s 
been making monitors for 
other companies for many 
years. The 9080i is a state-of- 
the-art microprocessor-con¬ 


trolled monitor that handles 
everything the 8514/Ultra can 
put out. It also conforms to the 
Swedish VLF (very low fre¬ 
quency) emission standards 
for some peace of mind on the 
health front. 

The monitor also has a few 
neat and unique features. I 
could hook up video from two 
computers to the 9080i and 
switch between them. And it 
also has a switch that let me 
toggle between color, amber, 
and white-on-black displays. 

The combination of a high- 
resolution card and a high-res¬ 
olution monitor brings new us¬ 
ability (and comfort) to many 
applications. But it also isn't 
cheap. The combination that I 
tested added a hefty $2728 to 
the price of my PC. But for 
those who spend hours in front 
of their computers day in, day 
out, a combination like this 
one is more than just an eye- 
saver—it’s virtually a neces¬ 
sity. ■ 

—Stan Miastkowski 


THE FACTS 


8514/Ultra 

with 512K bytes 
of RAM, $599; with 1 MB 
of RAM, $799 

Requirements: 

IBM AT, PS/2, or 
compatible with 
a VGA board. 

ATI Technologies, Inc. 
3761 Victoria Park Ave. 
Scarborough, Ontario, 
Canada M1W3S2 
(416) 756-0718 
fax: (416) 756-0720 

Circle 1184 on Inquiry Card. 


FlexScan 9080i 
$1929 

Nanao USA Corp. 

23535 Telo Ave. 

Torrance, CA 90505 
(800) 235-2202 
(213) 325-5202 
fax: (213) 530-1679 

Circle 1185 on Inquiry Card. 
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Microsoft C 


Yindo 
rofess 
r's Pa\ 


Microsoft^ C: 

The Industry-standard 
C development system 

/ State-of-the-art optimization for the 
fastest code. 

Powerful, flexible tools for all phases of 
development. 

S Th ree gene rat i ons of W i n d o ws su ppo rt. 

C 6.0 is the compiler the world's leading 
developers have trusted to create their 
Windows applications. 

/ Improved Microsoft CodeView, windows- 
oriented debugger. 

/ In-line assembler supports the 8086 and 
80286 instruction sets. 


Microsoft^ Windows,* 
Software Development Kit: 
Powerful Windows 
development tools 

—complete set of tools for 

creating Windows applications. 

/ CodeView for Windows— 

Windows specific version of the leading 
CodeView debugger. 

/ Dialog, icon, bitmap and cursor 
editing tools. 

/ Font editor. 

J Performance analysis tools—including 
Swap tuning, data/code movement, 
message monitoring, and profiling. 


Together they equal everything you need to create 
the highest quality applications for Windows. 


A combined 
value of $749 


Yours for the Programmer's Paradise Q 

special bundle offer of A 



is your source for the entire line of Microsoft* products! 


PoMuhst 


list 

MS BASIC Prof. Dev. System ...$495 

Microsoft 0. 495 

Microsoft COBOL...900 

Microsoft FORTRAN ..450 

Microsoft Learning DOS..50 

Microsoft Macro Assembler.150 

Microsoft Mice... ..v,.. call 


ours 


list ours 

MS OS/2 Pres. Mgr. Softset.$150 105 

MS OS/2 Pres. Mgr. Toolset.500 349 

Microsoft Pascal.300 209 

Microsoft QuickBASIC....99 69 

MS QuickC w/ QuickASM.199 139 

Microsoft QuickPASCAL...99 69 

MS Windows Software Dev. Kit ...500 349 


To nrdpr fall PrvKir/minim’'< TnHav 


- fSfHVt 445-7899 




























YooYBox 


DROVER'S TOOLBOX FOR WINDOWS 
Comprehensive toolkit for Microsoft 
Windows u development. Dynamic link 
library IDLL) with 200 functions plus 7 new 
Windows classes for use with Microsoft 
SDK™, ToolBook™, Aclor™, SQL¬ 
Windows™ and WindowsMAKER' ■ 
Formatted, validated input of dates, money, 
time, floating point and integers plus 00$ 
file, disk & directory management date 
and listbox functions. No royalties. 

List; $235 Ours; $233 

w/ source List: $885 Ours: $719 

FA Xceurt #2608-0001 


WindowsMAKER™ PROFESSIONAL 
The fastest way to create Windows appli¬ 
cations, Generates the Windows .EXE w/ 
complete source & production Fries (no 
royalties). Point & Click to define the user 
interface. Animate your design to instantly 
test its look & feel. Make changes on the 
fly without compiling. Custom code is 
preserved during code regeneration. 
A state-of-the-art programming tool. 
Supports C++, 

List: $995 Ours: $795 
FAXifirm #2602 tHi03 


HlJAAK RELEASE 2.0 
HiJaak 2.0 is a graphics conversion and 
capture utility that translates more than 
36 graphics file formats. HiJaak provides 
batch conversion capability from the DOS 
command line or from the user interface. 
Supported formats: GEM. PtCTI&ll, GCM. 
HPGL PIC, DXF, PCX, MAC, TIP. and sup¬ 
port for more than 16 group 3 fax devices. 
A 5K pop-up provides capture function of 
text screens, graphics screens, and laser 
printer output. 

List: $199 Ours: S13B 
FAXrffcra #1976-0002 


DIALOG CODER 

DialogCoderisa powerful Windows CASE 
tool and source code generator for dialog 
boxes, the user-interface components of 
an application. Provides a unique anima¬ 
tion feature for testing. Supports condi¬ 
tional states, multiple triggers, custom 
code, automatic code regeneration, 
owner-drawn controls, edit field valida¬ 
tion, color, optional generation of DLLs: 
and much more. Saves hours of costly 
coding and debugging time. 

List: S499 Ours: $473 
EAXcrr*™ #2939-0001 




L 
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UST 

OURS 


LIST 

OURS 

DEVELOPMENT SOFTWARE 


Database Development 






Clarion Personal Developer 

79 

72 

386 Development Touts 



Clarion Prof. Developer 2.1 

845 

585 

386 A$M/LinkLoc 

1296 

1159 

dBASEIV 

795 

495 

366/DQS Extender 

496 

439 

Dr, Switch-ASE 

180 

149 

Lahey F77L-EM/32 (w/ 0 S/306} 

1290 

1035 

R&R Code Generator 

150 

123 

Meta Ware High C 386 

995 

919 

RSR R eport Writer 

249 

219 

WATC0M C 8.0/386 Prol. 

1295 

1099 

Say What?! 

50 

39 

w/ 386/DOS Extender 

1790 

1399 

SilverComm T Interface 

99 

39 

WATC0M C 8.0/386 Standard 

895 

719 

SiluerComm Library 2.0 

249 

209 

WATC0M FORTRAN 77/386 

1095 

929 



Zortech C++ Devel. Ed. 386 

Assembly Language 

995 

849 

Debuggers (DOS) 

Periscope Debuggers 

CALL 

CALL 

150 

105 

Trapper 

200 

179 

MSMacroASM 

Sourcer w/ Pre-Processor 

170 

139 

Editors 



$ pnntan en us Assembly 

199 

169 

BRIEF 3,0 

249 

CALL 

Turbo Debugger & Toots 

150 

105 

MKSVi 

149 

129 



Sage Professional Editor 

295 

249 

C-Compilers 

Instant C 

795 

719 

VIED IT PLUS 

185 

115 

Microsoft C 6.0 

496 

333 

Embedded Systems 



w/ 0 hie ctive-C 

639 

539 

CfouPROM 

149 

119 

M 5 Qlj ic kC w/ Qni c. kAssem bier 199 

139 

Links Locate++ 

395 

329 

WATC0M C 8,0 Professional 

495 

419 

Link& Locate H Extended 

479 

389 

WATCQM C 8.9 Standard 

395 

335 

FORTRAN Language 



C++ 



FQRWARN 

329 

295 

Borland C++ 

495 

325 

FORTRAN Dev. Tools 

129 

116 

C++/Views 

495 

419 

Lahey F77L 

595 

535 

Turbo C++ 

too 

169 

Lahey Persona! FORTRAN 77 

99 

89 

Zinc Library 

m 

179 

MS FORTRAN 

450 

293 

ZortechCf+ 

m 

165 

SALFORD FTN 77 

CALL 

CALL 

Zortech C++ Database 

300 

255 




Zortech C++ Developer's Ed. 

450 

399 

Graphics Libraries 

Baby Driver 

250 

199 

C++ Bundles 



Essentia! Graphics 

399 

339 

Borland C++ and Tier 1 

975 

493 

Font-Toots 

150 

119 

Zortech C++ and C++/Views 

945 

535 

Graf/Drive Plus Developer's 

299 

269 

Zortech C++ (DOSS OS/2} 

1400 

743 

Graf Print Developer's 

300 

265 

w/ Common View (DOS & OS/2) 


Graf Print for Graphoria 

96 

85 




GrafPrint Personal 

75 

69 

C-Communications 



Graf Print Plus 

150 

129 

Essential Communications 

329 

253 

graphics-MENU 

179 

m 

Greenleaf CommLib 

359 

279 

w/ source 

379 

329 




graphics-MENU Data Entry 

99 

89 

C-File Management 



w/ source 

224 

m 

Codebase IV 

295 

219 

GX Graphics 

149 

135 

c-tree Plus 

596 

475 

HALO 

395 

279 

Essential B-Tree w/ source 

198 

149 

HALO Professional 

5K 

395 

The Toolbox - Prol. Edition 

1095 

799 

HALO Window Toolkit 

595 

419 

The Toolbox - Speci al 

695 

509 

Ieofi-TooIs/PIlis 

150 

119 




Manual 

325 

279 

C-General Libraries 



PCX Effects 

99 

89 

C Function Library 

99 

73 

PCX Programmer s Toolkit 

195 

175 

C TOOLS PLUS/6.0 

149 

109 

PCX Text 

149 

135 

C Utility Library 

249 

139 

Super Pro-Pak 

m 

609 

Greenleaf Functions 

229 

179 

Turbo Geometry Library 

200 

179 

Greenleaf SuperFunctmns 

299 

239 

Z-PHIGS Lite 

199 

179 

TurboCTODLS/ZQ 

149 

109 

Z-PHIGS Professional 

799 

C-nn 

UOJ 

C-Screens 



Linkers/Librarians 



CWorthy 

m 

CALL 

Blinker 

189 

175 

Greenleaf Data Windows 

395 

315 

Plink86+ 

395 

335 

Vermont Views 

495 

415 

,RTUnk/Plus 

495 

359 

Vitamin C 

3% 

239 




VC Screen 

149 

125 

OS/2 Tools 

CASE; PM for C or C++ 

1995 

1799 

C-Uti litres/Other 


319 

MS OS/2 Pres, ManagerTIkt 

500 

349 

Bar Code library 

339 

Smalltalk/V PM 

495 

369 

C-DOC 

189 

169 



Clear for C 

200 

169 

Call FAXrtimj (908)389-8173 


INTERWORK 

139 

165 

from your FAX phone 



MKSLEXSYACC 

249 

197 

for more product information! 







ACTOR & ACTOR PROFESSIONAL 
Now choose the version of Actor that fits 
youi Windows development needs! 
Actor is the ideal way to learn how to 
apply modern object-oriented program¬ 
ming techniques to create Windows 
applications fast. Actor Professional 
includes three powerful tools for (he 
serious Windows developer: the profes¬ 
sional version of Actor; ObjectGraphics 
(of adding sophisticated graphics to your 
Windows applications; and Whitewater 
Resource Toolkit tor visually program¬ 
ming its look and feel. 

Actor List: $249 Ours: $199 

FA Xictcnz 1640-0001 
Actor Pro List: $495 Ours: $399 

FAXfrfim' 1640-0005 



CLEAR FtfflC 

Automatically creates accurate flow¬ 
charts, treec harts and source prints from 
any code, no matter bow old, big or com¬ 
plex. Can save days of reading listings 
and taking guesses. Also provides in¬ 
stant presentation quality documentation 
which increases perceived value of your 
work and impresses clients or managers. 
Poworiulfeatu res, 3 p rep rocessor o pti ons, 
function cross-references, prototype files, 
detail control. Full support for most C 
compilers. 

List: $200 Ours: $169 
FA Xcarm: 1053-0001 


CLEAR* 


A TTENTION CORPORA TE CUSTOMERS 


can Mlvyj (800)42 2 -6507 

* Select from over 5,000 titles — and we special order too! 

* Gel quick delivery at great prices on Microsoft, Borland, 
Lotus...etc. We buy software directly from all the major 
publishers, and keep plenty of stock on hand, 

* Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

CORSQFT is a Division of Voyager Software Corp 



UST 

OURS 

PASCAL Language 



Object Professional 

189 

109 

Topaz 

99 

m 

Topaz Multi-user 

149 

135 

TurboMAGlC 

199 

179 

Turbo Pascal 6.0 

150 

105 

Turbo Pascal 6.0 Professional 

300 

205 

Prototyping 



Dan Brie kiln's Demoll 

249 

CALL 

Proto View 

695 

625 

Source Maintenance 



MKS Make 

149 

119 

MKS RCS 

249 

199 

MKS Software Mgmt. Team 

299 

239 

Poly Make 

179 

149 

PVCS Professional 

495 

419 

Source re r's Apprentice 

499 

399 

TUB 

139 

109 

5 Station LAN 

419 

339 

Windows (MS) Toots 



3-ln-1 C 

99 

89 

3-in-1 C++ 

159 

139 

Actor 3,0 

249 

199 

Actor Professional 

495 

399 

Asymetrix ToolBook 

395 

349 

Batch works 

99 

m 

Btrieve for Windows 

595 

449 

Case:W 

795 

695 

dB Fa st Windows 

495 

409 

DbxSHlELD 

595 

549 

DemoSHIELD 

495 

459 

Dialog Coder 

499 

479 

Drovers ToolBox 

295 

239 

File Organizer 

199 

179 

EnstallSHIELQ 

395 

309 

Knowledge Pro 

695 

635 

LogS HI ELD 

395 

369 

Magic Fields 

295 

235 

MemSHIELD 

395 

369 

MS Windows Development Kit 

500 

349 

ProtoView 

695 

625 

Sage Centre 1 Pak 

595 

535 

Smalltalk V/Windows 

500 

396 

Spinnaker Plus 

495 

349 

TbxSHlELD 

295 

275 

WindowsMAKER 

795 

635 

Professional 

995 

796 

WmTrteve 

395 

339 

Xenix/Unix 



ESIX/386 (2 user) 

399 

349 

Unlimited 

665 

5B9 

ESIX/38S w/Extensions 

595 

535 

Unlimited 

825 

745 

SCO Products 

CALL 

CALL 



A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, MJ 07702 


UST OURS 

APPLICATION SOFTWARE 


Communications 


BLAST II 

250 

225 

Crosstalk Communicator 

99 

CALL 

Crosstalk for Windows 

195 

145 

Crosstalk MK.4 

245 

145 

Crosstalk XVI 

195 

HS 

Mathematics 

Derive 

250 

219 

Mathematic a 335 

695 

625 

Op. Sys,/Em/ironments 

m DOS 5.0 

199 

129 

MS DOS 5.0 

CALI 

CALL 

0S/286 Developer's Kit 

695 

629 

OS/286 DPMI Developer's Kit 

995 

895 

0S/3B6 Developer's Kit 

695 

529 

OS/386 DPMI Developer's Kit 

(HE 

33 J 

895 

VM/386 

245 

209 

Spreadsheets 



Lotus 1-2-3 3.1 

595 

363 

Microsoft Excel 

495 

349 

Quattro Pro 

495 

329 

SuperCalcS 

495 

319 

Utilities 



386MAX5.0 

130 

114 

Blue MAX 

155 

135 

Central Point Backup 

99 

69 

DES DOC Professional 

249 

225 

HUaaklQ 

199 

139 

Hold Everything 

199 

159 

MKS Toolkit 

249 

199 

Norton AnthVErus 

129 

99 

Norton Commander 

149 

99 

Norton Utilities 5.0 

179 

129 

Opt-TechSnrt/Merge 

149 

119 

PC Tools Deluxe 6.0 

149 

95 

Precursor 

96 

79 

SpinRite II 

69 

75 

Squish Plus 

100 

75 

SunShow Image Library 

CALL 

CALL 

Switch-lt 

99 

90 

Tree 86 

90 

69 

UpShot 

95 

S3 

Zeno 

269 

239 

Word Processing 



Ami Professional 

495 

349 

Microsoft Word for Windows 

495 

349 

WordPerfect 

495 

CALI 


. .Thousands more products 
availablef Call or fax today 
for your FREE catalog. 


1 - 800 - 445-7899 

Corporate: 800-422-6507 
{C0RS0FT Division) 
international: 968-369-9228 
Customer Service: 90B-389-9229 
Canada: 800-445-7899 
Fax; 908-389-9227 
FA Xcetem: 908-389-8173 


PROGRAMMER'S POLICIES 

Phene Orders 

Mon-Fri B:3C AM-7 PM E$T. Sat 9:30-2:30 
ESI. We accept MCVisa, AMEX. Domestic 
shipments, please add $5 per item for 
shippmgtfi&ndling by UPS ground. For 
domestic COD shipments, please add S3. 
Rush service available. 

Mail or FAX I Internationa) / POs 

Phono number required with Drder. 


Corporate Accounts 

Call CORSQFT, our corporate sales division. 
Ask about volume purchase agreements. 

Returns 

Subject to $26 processing charge. 

Unbeatable Prices 

Well beat prices within this publication. 
Subject to same terms and conditions. 

* All prices subject to change without notice. 


Circle 21 8 On Inquiry Cord, 











NEWS 


WHAT'S NEW • SYSTEMS 


Reason Enough 
for a Desktop 
System 

R eason Technology’s 
new 486 desktop system 
incorporates 4 MB of 
RAM, 8K bytes of cache 
RAM, an 80-MB hard disk 
drive, and an 80387 copro¬ 
cessor. It also has 1.2-MB 
and 1.44-MB floppy disk 
drives. 

The small-footprint sys¬ 
tem uses a 1024- by 768- 
pixel Super VGA controller 
in concert with a 14-inch 
Super VGA color monitor. 
Additionally, it has one par¬ 
allel and two serial ports, 
eight expansion slots, and 
five disk drive bays. 

Price: $3995. 

Contact: Reason Technol¬ 
ogy, 290 Coon Rapids Blvd., 
Minneapolis, MN 55433, 
(612) 780-4792; fax (612) 
780-4797. 

Circle 1287 on Inquiry Card. 


Power to Go 

B itwise has packed a 
desktop of power into 
its 23-pound, 486 EISA 
portable computer. The com¬ 
pany says its 33-MHz 
Model 433E/VP is fully 
compatible with 286 and 
386 operating systems. 

The 433E/VP features 
8K bytes of cache RAM, an 
integrated math copro¬ 
cessor and a socket for a 
Weitek WTL4167, a Con¬ 
ner Peripherals 212-MB hard 
disk drive with 64K bytes of 
cache, two 5 % -inch drive 
bays, and a third drive bay 
for a 3 l A -inch drive. The sys¬ 
tem includes three free 
full-length slots. 

The unit’s video consists 
of a VGA gas-plasma flat- 
screen display with 16 
levels of gray. It uses an 
Ahead VGA Wizard video 
adapter and has an external 



Reason Technology*s 486 desktop computer is power packed 
into a small footprint. 


monitor port that lets it dis¬ 
play on two screens 
simultaneously. 

Price: Basic model, 

$12,995. 

Contact: Bitwise Designs, 
Inc., 701 River St., Troy, 
NY 12180, (800) 367-5906 
or (518) 274-0755; fax (518) 
274-0764. 

Circle 1288 on Inquiry Card. 


A True 386 
Laptop 

T he LP-386C laptop 
from Fora uses Intel’s 
386 chip and incorporates 
an optional expansion chas¬ 
sis. According to the com¬ 
pany, this gives the system 



the expansion capacity of a 
desktop in addition to its 
portability. 

With 2 MB of RAM, 
which is expandable to 8 MB 
when the unit is slipped 
into its expansion chassis, the 
LP-386C includes a parallel 
and a serial port, a propri¬ 
etary slot for an internal 
modem, and ports for an ex¬ 
ternal VGA monitor and a 
floppy disk drive. The unit’s 
backlit LCD double-super¬ 
twist VGA screen supports 
up to 32 levels of gray. Its 
14-pound weight includes a 
detachable, rechargeable 
nickel-cadmium battery and 
an AC adapter. 

Price: $4995; expansion 
chassis, $9500. 

Contact: Fora, Inc., 3081 
North First St., San Jose, CA 
95134, (800) 367-3672 or 
(408) 944-0393; fax (408) 
944-0392. 

Circle 1289 on Inquiry Card. 


With an optional expansion 
chassis, Fora’s LP-386C 
becomes more than a portable. 


Traveling 

Companions 

R andom’s Companion 
and Companion Plus 
portable computers, with a 
proprietary operating system 
and firmware, feature a 
built-in 2400-bps V.22bis 
modem. The units also have 
an RS-232 port, serial and 
parallel ports, and built-in 
MNP level 5 software. The 
Companion Plus also offers 
word processing and commu¬ 
nications capabilities, the 
ability to capture sessions 
and take a snapshot of the 
screen, and 65K bytes of non¬ 
volatile RAM. Each model 
weighs under 4 pounds. 

Price: Companion, $1295; 
Companion Plus, $1595; op¬ 
tional memory for Compan¬ 
ion Plus, $400. 

Contact: Random Corp., 
Northland Blvd., Cincinnati, 
OH 45240, (800) 553-6773 
or (513) 825-0880. 

Circle 1290 on Inquiry Card. 


486 Memory 
and Performance 

A 33-MHz 486 computer 
designed for CAD/ 
CAM, database, and server 
use. Cheetah’s Model 
433D features 8 MB of 
35-ns DRAM, expandable 
to 16 MB. The unit includes 
an intelligent caching hard 
disk drive controller with 
512K bytes of RAM, ex¬ 
pandable to 20 MB. The pro¬ 
prietary Bus Cycle Ma¬ 
chine provides concurrent 
I/O processing, full 32-bit 
write operations to I/O de¬ 
vices, and elimination of 
wait states while writing 
to I/O devices. 

Price: $15,223. 

Contact: Cheetah Com¬ 
puter Systems, Inc., 7075 
Flying Cloud Dr., Eden 
Prairie, MN 55344, (612) 
943-8690; fax (612) 
943-8331. 

Circle 1291 on Inquiry Card. 
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NEWS 


WHAT'S NEW • PERIPHERALS 



The Data Express from Kingston provides flexibility as well as 
transportability . 


Traveling in the 
Express Lane 

T he Data Express com¬ 
prises a receiving frame 
that fits into a 5 % -inch 
half-height disk drive slot or 
into a stand-alone expan¬ 
sion chassis of a PC, work¬ 
station, or VMEbus system. 
Within this frame is a drive 
carrier that acts as a remov¬ 
able drawer and contains a 
3 ^-inch hard disk drive 
with a storage capacity of 450 
MB. The device supports 
peripheral interfaces such as 
Intelligent Drive Electron¬ 
ics, ST5Q6, SCSI, and ESDI, 
The transportable design 
of the unit gives system users 
the flexibility of sharing a 
single workstation. Addition¬ 
ally, removing and locking 
up the drawer is an easy way 
to ensure that your sensitive 
data remains secure. The 
Data Express has the ad¬ 
vantage of letting you collect 
data at several remote sites 
and process it at your conve¬ 
nience at a central location. 
The product line includes the 
ruggedized, shock-mounted 
Data Commuter and the Data 
Silo, a SCSI peripheral ex¬ 
pansion cabinet that accepts 
Vk- or 5 14-inch half-height 
tape drives, hand disk drives, 
removable drives, and opti¬ 
cal drives. 

Price: Data Express, $315; 
Data Silo, $440; Data Com¬ 
muter, $1395, 

Contact: Kingston Tech¬ 
nology Corp., 3023 South 
Harbor Blvd., Santa Ana, 

CA 92704, (714) 435-2600; 
fax (714) 545-2176. 

Circle 1292 on Inquiry Cord, 


In Touch with 
McKey Mouse 

n Touch Systems has 
added a mouse option to 
its Magic Wand Keyboard, 
Called the McKey Mouse, 


the Microsoft-compatible 
mouse requires no strength or 
dexterity on the part of the 
user, enabling quadriplegics 
to use software such as 
Windows and PageMaker. 

You use McKey Mouse 
by touching keys on the 
12-ounce Magic Wand Key¬ 
board, Features include left 
and right click, double¬ 
click, drag, chord click, and 
11 speed settings . 

Price: Magic Wand Key¬ 
board with McKey Mouse, 
$1590; McKey Mouse as an 
upgrade, $349. 

Contact: In Touch Sys¬ 


tems, 11 WestviewRd., 
Spring Valley, NY 10977, 
(914)354-7431. 

Circle 1293 on Inquiry Card. 


Output 

Continuous 

Forms 

A continuous-form laser 
printer with a speed of 
16 ppm is available from 
Output Technology, The La- 
serMatrix 1000, Model 3, 
is Hewlett-Packard compat¬ 
ible and features a 3 X A- to 


9 x h -inch adjustable tractor 
feed. Its emulations and in¬ 
terfaces include HP LaserJet 
Series II, IBM Proprinter 
II, and Centronics parallel 
and RS-232 serial inter¬ 
faces. When used with stan¬ 
dard bar coding software, 
the printer can produce bar 
code symbologies. 

Price: $5995. 

Contact: Output Technol¬ 
ogy Corp., East9922 Mont¬ 
gomery Dr., Spokane, WA 
99206,(800) 468-8788 or 
(509) 926-3855; fax (509) 
922-4742, 

Circle 1294 on Inquiry Card. 


Nonglare 
Color Monitor 

14-inch Ultra VGA an¬ 
alog color monitor with 
a 250-mm by 190-mm 
nonglare, dark-tinted display 
is available from Aamazing 
Technologies. With a palette 
of unlimited colors, the 
Model CM8484EX has a 
built-in text switch that 
gives you the flexibility to 
adjust the text color to am¬ 
ber or green from the normal 
white on black. 

The monitor's 0,28-mm 
dot pitch display has an inter¬ 
laced display resolution of 
1024 by 768 pixels. In sup¬ 
port of VGA, Super VGA, 
and 8514/A video standards, 
the monitor has a dual hori¬ 
zontal scan frequency of 31,5 
and 35.5 kHz and a vertical 
scan frequency of from 50 
to 70 Hz. 

Price: $579. 

Contact: Aamazing Tech¬ 
nologies Corp., 5980 Lake- 
shore Dr., Cypress, CA 
90630, (714) 826-9680; fax 
(714) 826-9681. 

Circle 1295 on Inquiry Card. 


Computer-Controlled VCR 

The Selectra/Panasonic AG-1960/RS computer-controlled 
VCR is controllable from any personal computer through an 
RS-232 port. Among other capabilities, the unit automati¬ 
cally records computer graphics and animation sequences 
on videotape, brings motion video to the computer to com¬ 
bine with other multimedia elements, and turns your com¬ 
puter into a controller to create finished multimedia pre¬ 
sentations or image databases on videotape. 

Price: $2195. 

Contact: Selectra Corp., P.O. Box 5497, Walnut Creek, 
CA 94596, (800) 874-9889 or (415) 283-1670; fax (415) 
284-2117. 

Circla 1296 on Inquiry Card. 
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NEWS 

WHAT'S 
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The ACS-AO floating-point DSP board has a 2.5-MBps ISA bus 
data transfer rate 


DSP Board 
with Options 

T he AC5-AO floating- 
I point digital signal pro¬ 
cessor board, based on 
AT&T’s DSP32C floating¬ 
point DSP, is available from 
Communication Automation 
& Control. The 50-MHz 
board comes with daughter¬ 
boards and software devel¬ 
opment tools. 

With a peak performance 
of 25 MFLOPS, the AC5-AO 
uses an I/O-mapped ISA 
bus host interface. It includes 
64K bytes of zero-wait-state 
static RAM, expandable to 
256K bytes. Daughter¬ 
boards available for the AC5- 
AO are the DBCS5339, a 
dual-channel audio-band data 
acquisition card; the 
DBT7525, a single-channel 
voice-band I/O card; and 
the DBSERIAL, a buffered 
serial interface card. Soft¬ 
ware support includes a C 
compiler, assembler, link¬ 
er, and simulator; a window- 
based debugger; and a li¬ 
brary of trigonometric 
functions. 

Price: AC5-AO board, 

$1195; daughterboards, $95 
to $295; C compiler pack¬ 
age, $1495; assembler pack¬ 
age, $495; debugger, $395. 
Contact: Communication 
Automation & Control, Inc., 
1642 Union Blvd., Suite 
200, A l lentown, PA 18103, 
(215) 776-6669; fax (215) 
770-1232. 

Circle 1297 on Inquiry Cord. 

Universal 

Frequency 

Counter 

T he Model PC-10 Uni- 
versal Frequency Coun¬ 
ter drop-in board for the PC 
uses Windows 3.0 as its con¬ 
trol panel for displaying the 
frequencies. The board’s op¬ 
erating range is from 10 Hz 
to 2.4 GHz. 


The PC-10 has on-board 
RF amplifiers and switchable 
prescalers to operate as a 
stand-alone high-frequency 
RF counter. The board can 
also send frequency data to a 
communications receiver 
for instant tuning and listen¬ 
ing to radio signals it has 
detected. 

Price: $335. 

Contact: Optoelectronics, 
5821 Northeast 14th Ave, t 
Fort Lauderdale, FL 


33334, (800) 327-5912 or 
(305) 771-2050; fax (305) 
771-2052. 

Circle 1298 on Inquiry Card- 


Cache in 
Static RAM 

T he Atto Cache ci, a 
64K-byte static RAM 
cache, increases Mac Ilci 
performance by 40 percent to 


70 percent, according to 
Atto Technology. The Alto 
Cache ci stores frequently 
used data in 25-ns SRAM, 
holding it until the 68030 
processor requests it. The 
unit plugs into the 120-pin 
cache connector on the Mac 
Hci. 

Price: $279. 

Contact: Atto Technology, 
Inc., Baird Research Park, 
1576 Sweet Home Rd., 
Amherst, NY 14228,(716) 
688-4259; fax (716) 
636-3630. 

Circle 1299 on Inquiry Cord. 

Monitor and 
Control the 
Temperature 

eithley MetraByte’s 
DAS-Temp 32-channel, 
12-bit temperature-mea¬ 
surement board measures up 
to 200 samples per second. 
For use with the IBM PC 
XT, AT, and compatibles, 
the board has a minimum 
temperature resolution of 
0. TC and is accurate to with¬ 
in CU 0 C. 

Working within a tem¬ 
perature range of from 
-25*C to 105°C, the DAS- 
Temp includes three levels of 
software: a pop-up package 
that lets you use the board 
without programming, a 
high-level device driver, and 
a callable driver. You can 
manually or automatically 
calibrate the board. Ac¬ 
cording to MetraByte, DAS- 
Temp is extremely noise 
immune. 

Price: $399. 

Contact: Keithley Metra¬ 
Byte Corp., 440 Myles Stan- 
dish Blvd., Taunton, MA 
02780, (508) 880-3000; fax 
(508) 880-0179. 

Circle 1300 on Inquiry Card. 



Optoelectronics 1 W PC-10 Un i versal Frequency Counter 
uses Windows 3. Of or instrument control 
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db VISTA III for Windows 3.0 


The DBMS That 
Opens Windows" 


. 



Microsoft. 

WIndcws.. 



COMPUTER 

LANGUAGE 

iznmsMm 

etot m _ 


Get High Performance 
Under Microsoft 
Windows 3.0™ With 
db VISTA III DBMS. 


Develop Windows applications 
that are better, faster, and more 
profitable. db_VISTAm 
combines speed, flexibility, and 
productivity into one DBMS tool 
for C and Windows programmers. 
Add db_VISTA Ill's high-speed 
SQL retrieval to your application 
and watch your users enjoy power 
they’ve never experienced before. 


Built For Windows. 

dbVISTA III for Windows 3.0 
follows all of the Microsoft 


dbVISTA'in 

Database Management System 


guidelines for memory use. 
Dynamic linked libraries (DLL), 
multi-tasking, and multi-user 
environments are all supported. 
For even faster development, use 
db_VISTA III with products like 
ToolBook®, Windowcraft® or 
Actor®. 

No Other DBMS Opens 
Windows Like db VISTA III! 

■ Speed. Benchmarks show 
db_VISTA IB significantly 
outperforms any DBMS under 
Windows. 

• No Royalties. Increase your 
profits; decrease your overhead. 

■ C Source Code Available. 

For total programming flexibility. 

• Portability. db_VISTAIU 
supports most environments. 


r 


Special $195 Developer's Edition 

Fora limited time only, you can get 
ourdb_VISTA database engine for 
Windows For only $195. Call today 
and ask about our Developer's Edition 
and experience how db„VISTA HI 
can open Windows for you. 

Developer license only; noi for distribution. 


Call 1 -800-db-R AIMA 

(1-800-327-2462) 

In Washington State call: (206) 747-5570 
Ask for extension 123, 


Full Raima Support Services - 
Including Training. Develop 
your applications even faster with 
Raima Training Classes: 


April 15-19,1991 
April 15-19,1991 
April 22-26,1991 
April 22-26.1991 
May 6-10,1991 


- Australia 

- The Netherlands 

- Atlanta, GA 

- Singapore 

- Chicago, TL 


Specifies lions: Single- & muM-user. Automatic recovery, Automatic referential integrity. Relational and network 
dida models supported. Relational SQL query and report writer. Complete revision capability. C source code is available. 
No royalties, Supports: MS Windows. MS-DOS, OS/2, VMS, UNIX, BSD, QNX, SunOS, Macintosh. 




RAIMA 

CORPORATION 


TM 


Raima Corporation 3245 I46lh Place S,E. t Bellevue. WA 98007 USA (206)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

Imerauliunal Distributors Australia: fil .24197177 Austria: 43 2243 SI 861 Belgium: 32 2734 93IS Brazil: 55 11 329 1687 Central America: 506 2307 64 Denmark: 45 42 837249 1 Inland: 358 042 051 ^ 

Franee: 33 1 46092784 Italy: 39 45 584711 Japan 8 E 3 365 2140 Mexico: 52 S3 49 53 (X) Hie Ncthcrlands: 311503 26312 Non^si: 47 244 8*55 Support- 65 298 2308 Sweden:46 13 Ml588 Switzerland: P 

41 64 517475 Taiwan: m 2 552 3277 Turkey; 90 I 152 0516 United Kingdom: 44 992 500919' Uruguay: 59S 292 0959 USSR: 01 22 35 99 07; 812 292 7210; 0142 437952 Wesl Germany: 49 7022 34077 £ 

Orfiyrifth! ft! 99/ Cafpt/fUtkM, All ni(kis reifrvfd- db_ is rtgistrrcil in fhr US.Pafrnl ami Tnrtltmark Qffnrr. Window J.rt, ToolBook. WiiK/famrrqfl. W At;tnr are imdtmarix rtf tkt-if rtJQr&tiw aympanie*. 


_i _ 'inc__ i. 
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There are still some 1 




Motorola introduces the Altair’ M wireless network-connectivity for your Ethernet LAN that 
gives you all the advantages of wire, without the wire. 

Oh, the disadvantages of hard wiring your Ethernet LAN. It starts with installation: the endless 
waiting for workmen to tear up your walls, ceilings or carpeting only to discover that there isn’t 
room for one more wire. But it doesn’t stop there. When you need to reconfigure your LAN, you 
may find yourself starting the process ail over again. 

That’s the beauty of Altair wireless Ethernet. Its revolutionary wireless technology lets you 


%3jS%\r mpiH I 

•<#, Motorola and Altair are trademarks of Motorola. Inc. © 1991 Motorola, Inc. 








lings wire is good for. 



..AN is not one of them. 


reconfigure your LAN quickly with no construction and no delays. And, it saves you money 
every time you move, add to or change your LAN. It also lets you put LANs where they couldn’t 
go before. Motorola’s patented technology makes Altair wireless Ethernet as secure and reliable 
as wire. 

See lor yourself. Call 1-800-233-0877 for more information and the name of an Altair wireless 
LAN representative near you. Because if you’re 
still using wire, you’re getting clipped. 

Circle 182 on Inquiry Cord (RESELLERS: 183). 
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First Magnitude’s PC-compatible StarScape CCD cameras. 


Stargazing 
with Your PC 

he StarScape IIA, IIB, 

I and IIC charge-coupled 
device (CCD) cameras con¬ 
stitute First Magnitude's new 
line of ultralow-light-level 
digital imaging devices. The 
PC-compatible cameras, for 
use in astronomy, medicine, 
and remote sensing, include 
a camera head, a controller 
board, cabling, and 
software. 

The StarScape IIC, for 
amateur astronomers, has a 
thermoelectrically cooled 
CCD with a 14-bit A/D con¬ 
verter and offers a choice of 
a 590- by 490-pixel mono¬ 
chrome or a 250- by 250- 
pixel color CCD. The Star¬ 
Scape IIB, also thermo- 
eiectrically cooled, and the 
StarScape IIA (liquid nitro¬ 
gen cooled) use a 16-bit A/D 
converter. They are avail¬ 
able with 590- by 490-pixel 
CCDs or optional 1024- by 
1024-pixel CCDs. 

Price: IIC, $9500: IIB, 
$12,900: IIA, $13,900. 
Contact: First Magnitude 
Corp., 519 South Fifth St., 
Laramie, WY 82070, (307) 
745-3744. 

Circle 1301 on Inquiry Card, 


Wall Outlet 
Surge Suppressor 

A single-outlet, wall- 
mounted surge suppres¬ 
sor, the Electra Guard 
EG3C pings directly into any 



The Electra Guard EG3C. 


standard grounded electri¬ 
cal outlet. The EG3C re¬ 
sponds within 1 ns of an 
overvoltage, surge, spike, or 
transient. Rated for use at 
120 V AC and 15 amps, its 
hybrid circuitry enables it 
to clamp voltages as low as 
345 V and protect from 
surges of up to 6000 V* 
Price: $9,95* 

Contact: Intermatic, Inc*, 
Intermatic Plaza, Spring 
Grove, IL 60081, (815) 
675-2321. 

Circle 1302 on Inquiry Card , 


Communication 
with a UPS 

A merican Power Con¬ 
version has added three 
uninterruptible power sup¬ 
plies to its Smaxt-UPS line. 


The 900-, 1250-, and 2000- 
VA units protect multiple 
servers or CPUs, intelligent 
hubs, multiple workstations, 
telecommunications equip¬ 
ment, and minicomputers. 
The new Smart-UPS 
units are designed to let net¬ 
work managers communi¬ 
cate with the UPS to diag¬ 
nose problems that may be 
a result of faulty power. Fea¬ 
tures include an internal 
control language, a replace- 
battery indicator, and site 
wiring fault indicators. 

Price: Smart-UPS 900, 
$999; Smart-UPS 1250, 
$1299; Smart-UPS 2000, 
$1999* 

Contact: American Power 
Conversion, P*0. Box 278, 
132 Fairgrounds Rd., West 
Kingston, RI02892, (401) 
789-5735; fax (401) 
789-3710. 

Circle 1303 on Inquiry Curd. 


Windows 3.0 
Quick Reference 

T he Quick Reference 
I Card for Windows 3.0 
provides the most frequent¬ 
ly needed programming ref¬ 
erence information. Sized 
to be easily accessed, the 
card includes the correct 
spelling of all Windows pro¬ 
cedures, which parameters 
to use, the order in which to 
use them, and the spelling 
of manifest constants. 

Price: $14.99* 

Contact: Cooper Software, 
Inc*, 3523A Haven Ave., 
Menlo Park, CA 94025, 
(415) 364-9150, 

Circle T304 on Inquiry Curd. 

Put the 
Emphasis 
on Pointing 

T he Emphasis laser 

pointers are available in 
two models: the Profession¬ 
al and the Executive. Con¬ 
structed from brass and 
aluminum, the pointers are 
visible in all normal office 
lighting at ranges of up to 
150 feet and am clearly vis¬ 
ible against a light projector 
screen, according to the 
manufacturer. Both models 
are 8 v /i inches long and 
weigh 5 l h ounces with two 
A A batteries installed. 



Price: Professional, $219; 
Executive, $249* 

Contact: The Layman's 
Laser Co*, P.Q* Box 58770, 
Seattle, WA 98138, (800) 
258-2202 or (206) 439-7894. 

Circle 1305 on Inquiry Curd . 
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T ake a look at the vast majority of graphical workstations 
developed over the past decade and you'll see something 
they all have in common: 

An integrated UNIX* System environment. 

Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something they all have in common: 

Industry-standard personal computers. 

t doesn't take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the next decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop® is all about. 

pen Desktop is the complete graphical operating system 
that’s built on the most popular UNIX System platform of 
all time—SCO®. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


Tn a single, easy-to-use, fully supported—and completely 
1 integrated—package, Open Desktop delivers: 

• the full 32-bit, multitasking computing power of SCO UNIX 
System V/386, designed to meet C2-level security 

• compliance with POSIX’“ and X/Open® standards 

• an OSF/Motif'"-based, Presentation Manager- 
compatible, graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 

• NFS’", TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price. 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the '90s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 



OPEN 
DESKTOP. 

The Complete Graphical Operating System 



Call SCO today 
and ask for ext. 8400 



THE SANTA CRUZ OPERATION 


(800) SCO-UNIX (726-8649) <408)425-7222 FAX: (408) 458-4227 E-MAIL:.. .tuuneltscoHnfo inl66vsco.COM 


sea the SCO Jagtt. Open Deskiop and iht Open tteahiop logo are reghUtttl Irujprpi rks ul The Sawi Cf HI Operation, tut. to iIlf USA and other coimirks UNIX ts t regcMfn-ii iratemsrk of UNIX System LaboralOriw. lot. tn Ihr U.5A. ini other cniintnir* POSIX is a 
i rademajh of The Imw Ok <4 Electric* I and Electronics Erpsncers. X .'Open is a registered trademark of X ‘Open Company Ltd. OS F Mod it is a lri-dcrmrk of The Open System Found all on. Inc XENIX is a registered trademark of Microsoft CorpwaHQfi. NFS Is a Irate mark of 
San Microsystem, Ini: 

1991 The Santa Cuts Operation, Inc All Rights Resrrtrd The Santa Qrtli Open I hmi. Ent. r 4-OQ EecLnil Sired. P,Q Bolt 1? W„ Sa.nU Crui, Oilihvnra ^SOhl USA The SenUCnn Operation, Inc, Federal Spkma Croup, 2ID0 Reslnn Parfcwav, Suite 107, Heston, Virginia /209I 
USA, (7031 715-STD th FAX: <7Q}) 715-117 W SCO Canada, Inc. 130 B tour Street Vest. LOth Floor, Toronto, Ontario MSS INS Canada, (416) 922-1937, FAX: <4lfi> 922-8397 The Santa Cru* Operation, Ltd., Cm ley Centre, Harters Lane, War Ford *1)1 stn, Grem Britain, 4 44 (0) 
923 816344. FAX. + 44 (0) 92} SPTftt TWil 917372 SCOlOlT C A/91 











NEWS 


WHAT'S NEW • CONNECTIVITY 



A Pocket Modem 
for Your Laptop 

A ccton’s 2400MNP-P 
pocket-size modem in¬ 
corporates MNP level 1 to 5 
error correction and data 
compression. Designed for 
use with laptop computers, 
the 2400MNP-P runs for 
up to 4 hours on a 9-V bat¬ 
tery; it has transmission 
speeds as high as 4800 bps 
over a standard phone line. 

The roughly 434- by 2 l A- 
by 114-inch modem connects 
to your computer's RS-232 
serial port and to the tele¬ 
phone line via a standard 
RJ-11 jack. The modem fea¬ 
tures automatic dialing, re¬ 
dialing, and answering, as 
well as full call-progress 
monitoring. It also supports 
serial, binary, and asyn¬ 
chronous connections. 

Price: $459. 

Contact: Accton Technol¬ 
ogy Corp., 46750 Fremont 
Blvd., Suite 104, Fremont, 
CA 94538, (415) 226-9800. 

Circle 1306 on Inquiry Card. 


Versatile 

Ethernet 

Adapters 

T wo Ethernet adapters 
designed for the Mac 
Ilsi and Mac SE/30 have 
been int roduced by Compat¬ 
ible Systems. EtherDS is a 
direct-slot Ethernet adapter 
for client applications; 
EtherVHP is optimized for 
server applications. 

The EtherDS has I 6K 
bytes of memory, a 16-bit on¬ 
board data path, and a 16- 
bit direct slot interface. The 
EtherVHP includes 32K 
bytes of memory, a 32-bit on¬ 
board data path, and a 32- 
bit direct slot interface. Both 
adapters are available in 
standard coaxial or lOBase-T 
twisted-pair versions. 

Price: EtherDS, $395; 
EtherVHP, $595. 


Contact: Compatible Sys¬ 
tems Corp., P.O. Drawer 
17220, Boulder, CO 80308, 
(800) 356-0283 or (303) 444- 
9532; fax (303)444-9595. 

Circle 1307 on Inquiry Card. 

Three 

Share a Line 
Automatically 

S martMax II, a fax/ 
phone autoswitch from 
MaxTrek, makes it possible 
for a fax, a phone, and a 
computer modem to share a 
single telephone line. The 
unit automatically routes the 
calls. 

The Model 6000 and the 
Model 6500 do fax/phone 
switching; the 6500 also 
has an auxiliary port for such 
uses as a computer modem 
or a credit card terminal. 
Features of the SmartMax 
IT include a sentry mode for 
nighttime operation, a pro¬ 
grammable ring count for ad¬ 
ditional switching options, 
and the power to handle 
multiple extension phones. 
Price: Model 6000, $199; 
Model 6500, $249. 

Contact: MaxTrek, Inc., 
23210 Bernhardt St., Hay¬ 
ward, CA 94545, (415) 
785-6282; fax (415) 
785-6657. 

Cirri* 1309 on Inquiry Card. 


One-Board 

Ethernet 

Graphics 

U nited Networks has 
begun marketing 
GrandSlam Ethernet/VGA, 
an adapter that combines the 
capabilities of Ethernet 
hardware and Super VGA 
graphics on a single board. 
The 16-bit adapter uses Fujit¬ 
su's EtherStar chip. 

The GrandSlam Ether¬ 
net/VGA has 512K bytes of 
memory and includes a 
64K-byte RAM buffer. It 
supports up to 256 colors at 
resolutions of 800 by 600, 

640 by 480, or 640 by 400 
pixels and a 70-Hz refresh 
rate. The adapter also sup¬ 
ports thin and thick Ethernet 
cabling and is available 
with jumper-selectable re¬ 
mote boot PROM for disk¬ 
less workstations. The com¬ 
pany is planning a Micro 
Channel architecture version 
of the adapter. 

Price: $695. 

Contact: United Net- 
Works, Inc., 2178 Paragon 
Dr., San Jose, CA 95131, 
(408) 436-2800; fax (408) 
436-2807. 

Cirri* 1309 on Inquiry Card, 


Network 

Multimanager 

he CMS 910 Dial 
Management System 
monitors and manages 
high-speed dial-up communi¬ 
cation networks. The multi¬ 
user, multitasking network 
management system uses a 
Unix-based PC with a win¬ 
dow- and menu-based 
graphical interface as a cen¬ 
tral site-control platform. 

The CMS 910 lets you do 
such tasks as monitoring 
your network's performance, 
conducting tests and diag¬ 
nosing problems, and com¬ 
piling operational statistics 
and reports while the system 
continues to work in the 
background. 

Price: CMS 910 system 
software with SCO Xenix 
2.23/286, $3500; six-port 
controller card with cabling, 
$1700; VA1690 chassis, 
$2195. 

Contact: Racal-Vadie, 

1708 McCarthy Blvd., Mil¬ 
pitas, CA 95035, (800) 
482-3427. 

Cirri* 1310 on Inquiry Card. 


Phone from 
Your Computer 

T heTE 158 Telephone 
Control Card provides 
complete computer control 
of a telephone call. Its capa¬ 
bilities include automatic 
dialing, line connect and dis¬ 
connect, cal 1-progress de¬ 
tection, and Touch-Tone en¬ 
coding and decoding. You 
can use the TE 158 to dial out 
and send messages with 
tones and as an answering 
machine. 

Price: $190. 

Contact; Alpha Products, 
242 West Ave., Darien, CT 
06820, (800) 221-0916 or 
(203) 656-1806; fax (203) 
656-0756. 

Cirri* 1311 on inquiry Card. 
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Take Our Course In C 
And The First Lesson You'll 
Learn Is In Economics. 


NTSC 

or 

PAL 

Formats 


classroom INSTRUCTION $ 1,500 
COMPLETE C VIDEO COURS E $ 295 . 

You SAVE. $I,Z05 


“I heartily 
recommend. 
...an excellent 
bargain." 

GARY RAY 
PC WEEK 


C's power and portability make it 
the language of choice for 
software developers. 

Unfortunately, learning C can be a 
very costly proposition. Classroom 

instruction is, in a _ 

word, expensive. And 
many C video courses 
carry hefty price 
tags. 


tfdehne NUMMAHK 


ir namelNAMLEN 
marklMUMMARK' 



The top C video 
course at the lowest 
possible price 

But now, there's The Complete C 
Video Course from Zortech, 

It's the ultimate C training tool for 
home or work. And all it costs is 
$295, 

You get ten 
videos with 
36 lessons 
covering ail 
levels of 
programming 
skill. A comprehensive, 
easy-to-follow 365 page workbook. 
And even a free C compiler. 

Free C compiler included 

Yes, that’s right. The Complete C 
Video Course includes our famous 
C compiler (it runs on any 
MS-DOS machine) with linker, 
library manager, full graphics 
library and on-line help. It's the 
choice of professional 
programmers everywhere 
for fast code, fast 
development and 
fast debugging. 


Save your company thousands 

If you think The Complete C Video 
Course is a great way for you to 
save money learning C, think 
about how much it could save 
your company. Use it instead of 
sending programmers to school 
and you’ll save thousands. What’s 
more, The Complete C Video 
Course is even tax deductible. 

C is unquestionably the most 
valuable programming language 
you can master. And now you can 
get everything you need to 
become productive in it from 
course to compiler to tools for an 
economical $295. Mail the 
coupon or call our hotline to 
receive it ASAP. 



* * i 

* * ■ 


Learn C in as little as two weeks 

Speaking of speedy, with The 
Complete C Video Course you can 
learn C in only two weeks. 

Compare that with the up to four 
months it can take to 
learn C in class. 

Each lesson averages 17 
minutes of clear, concise 
instructions. Used in 
conjunction with our 
workbook you'll find they 
provide everything you 
need to know to become * 
proficient in programming in C. 


I 


ZORTECH 



Look at all these C video pluses 

* Only $295 complete. 

* Ten videos with 36 lessons. 

* Comprehensive 365-page 
workbook. 

* Free C compiler with linker, 
library manager full graphics library 
and on-line help 

* Compiler and hardware 
independent. 

w Designed to help you learn C in 
as little as two weeks 

Tax deductible / THE 

IB I r I s H 

_ |'F E R S Q N A 

0 M P II f l 

Zortech Inc. \ aw A R 0 S 

4-C Gill Street 
Woburn, MA 01801 
Voice: 617-937-0696 
Fax: 617-937-0793 WINNER 

* Yes, rush me The Complete C 
Video Course including free C 
compiler for $295.00 (VHS only) 

* Please include (No ) extra 
workbooks at $29.95 each. 

* rd like to order (No, ) extra 
C compilers with this course at the 
special price of $49.95, 

Name/Company..... 

Address..... 

Phone.— 

City...... * ■ 

State...Zip. 

Here's my check for. 

VISA IMC# . 

Exp. Date. 

Prices do not include shipping 


I 


The Complete C Video Course $295 

Order Hotline (800)848-8408 





































Notebook. 

*286 Only *1995! 


"A NEW KING OF THE HILL"-PC MAGAZINE 


PC MAGAZINE SAID IT BEST. 

“In the unending battle to become 
the most functional notebook for the most 
attractive price, there’s a new king of the 
hill—the Zeos Notebook ..PC Magazine. 
What did they like most? 

Everything. As they said, the Zeos Note¬ 
book “offers a top notch combination of 
power, weight, features and price.. ” In 
short, everyjhing you’re gping to appreciate in 
your new ZEOS notebook. 

INCREDIBLE DESKTOP 
FEATURES IN A 
NOTEBOOK. 

Pick your power. 

Choose our ’286 version 
or go for the incredible new 
ZEOS ’386SX version. 

Combine that with our 
high speed hard disk, built 
in 144MB floppy drive, 

VGA and more—you’ve 
got the greatest notebook 
going at any price! 

Look dosely at the 
details. Like our crisp 
10" VGA display. The ultimate in spar¬ 
kling clarity featuring advanced fluorescent 
backlighting for vivid VGA graphics. And 
then the drives. 

Two drives are better than one! First, 
you’re getting our whisper quiet high speed, 
high capacity hard disk. Then we’ve built 
in an industry standard 1.44 Megabyte, 
3.5 inch floppy as wdl. And we don’t stop 
there. 

DETAILS MAKE THE DIFFERENCE! 


really long trips. Hus, you can get even more 
life out of a single charge by using our pro¬ 
grammable power management system. Hour 
upon hour of Notebook computing power! 
CONNECTIVITY TOO! 

Your new ZEOS notebook is a great con¬ 
nectivity tool! Using our optional built-in 
2400 baud MNP Class 5 modem, connec¬ 
tivity buffs will find themselves logging on 
at every turn. 

And speaking of connec¬ 
tivity, we’ve kept the I/O 
easy to use too. Because 
unlike many of the others, 
your new ZEOS notebook 
has the same industry 
standard port connectors 
you’ll find on your larger 
desktop system. Serial and 
Parallel ports; even an ex¬ 
ternal VGA connector. 
Completely compatible! 
ZEOS 24 HOUR A DAY 
SUPPORT. 

Don’t forget your new 
ZEOS notebook is backed 
by the best Technical and Sales support 
in the industry, 24 Hours a Day. Wre 
always here to help, any time of the day or 
night. And we don’t stop there either. 

Your new notebook is also backed by 
our 30 Day Absolute Satisfaction Money 
Back Guarantee and One Lull Year Limited 
Warranty. You’re going to be very satisfied. 
We don’t just say it We guarantee it. 

ORDER YOUR OWN 
ZEOS NOTEBOOK NOW! 



For instance, the battery system of your 
new notebook is the most advanced on 
the market. You can quick charge, or trickle 
charge, any time your system is plugged 
in. Or, you can use the optional charging 
stand if you wi sh . 

Ei ther way, you’re sure to appreciate our 
light weight snap-in, snap-out battery packs. 
They’re so light and easy to use, you can 
easily take an extra one with you on those 


You can order your new ZEOS notebook 
right now. Simply pick up the phone and 
give us a call now at 800-423-5891. At last, 
a full featured notebook that lets you com¬ 
pute anywhere. You’re gping to love it. 
That’s a guarantee! 

ORDER NOW TOLL FREE: 

800-423-5891 


Purchase Orders from Fortune 1000 companies. Governments and institutions subject to approval. Leasing Programs, ore available. All prices and 
specifications are subject to change without notice. Please call to confirm pricing, Speoftcatkms and warranty details. The following are trademarkf-; 
of their tespective companies: ZEOS {ZEOS International. Ltd.); 286 (Intel Corporation). G 1991, ZEOS International, Ltd,. 530 5th Avenue, N.W, 
St. Paul, MN 55112 USA, ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). 


NOW. YOUR 
COMPLETE '286 
NOTEBOOK! VGA. 
20MB HARD DRIVE, 
1.44MB FLOPPY AND 
MORE. LIGHT AND 
LOADED! INCREDIBLE. 

ONLY $1995! 

386SX ONLY $ 2295 ! 

Genuine Intel" 80286-12 
or 386SX 16. 

1MB DRAM, expendable 
to 3 or SMB. 

20MB High Speed HDD. 
Built in High Density 3.5 
1.44MB floppy drive. 
High resolution VGA dis¬ 
play. Fluorescent backlit 
640x480,32 grey scales. 
Bright and clear! 
Removable quick charge 
NiCad battery. Two hour 
plus battery life typical, 
more using Programmable 
Power Management! 
Quick charge or trickle 
charge jjsing included AC 
power adapter. 

Extra battery packs and 
external charging stand 
available. 

82 key keyboard. True 
101 key emulation. 
Industry standard Serial 
and Parallel Ports. 

VGA port for external 
VGA color display. Great 
for demos! 

Total system weight 
under 7 lbs. with battery. 
30 Day Absolute 
Sotisfdction Money Back 
Guarantee and ZEOS 
Customer Satisfaction 
Package. 

One Full Year Limited 
Warranty. 

24 Hour a Day Toll Free 
Technical Support, 365 
Day5 a Year. 

ORDER NOW TOLL FREE 

800-423-5891 

FAX Orders! 612-633-1325 
Minnesota: 612-633-4591 
Hearing Impaired (TDD) 
Orders: 800-228-5389 
Outside US and Canada; 
612-633-6131 

MasterCard, VISA, Am Exp, 
Z-Card and COD. 

Open 24 Hours a Day, 

365 Days a Year! 









NEWS 


WHAT'S NEW • CONNECTIVITY 



The Next 
Microphone 

M icroPhone II for Next 
computers takes ad¬ 
vantage of the Next graphi¬ 
cal interface and uses script¬ 
ing for you to automate 
your communications activi¬ 
ties. For example, you click 
once on an E-mail icon to in¬ 
struct the program to access 
a remote mail service and 
automatically transfer mail. 

MicroPhone II uses file 
transfer protocols to commu¬ 
nicate with BBSes, on-line 
services, and mainframes. It 
can transmit text, files, pic¬ 
tures, and sound to another 
Next, a Macintosh, or a PC. 
Price: $395. 

Contact: Software Ven¬ 
tures Corp. , 2907 Claremont 
Ave., Suite 220, Berkeley, 
CA 94705, (415)644-3232; 
fax (415) 848-0885. 

Circle 1312 on Inquiry Card. 


MainLaning 

Ethernet 

M ainLan Ethernet, an 
Ethernet peer-to-peer 
network system, transmits 
program-sharing, file-shar¬ 
ing, printer-sharing, and 
E-mail data at 10 Mbps on 
PCs. The system requires 
30K bytes of RAM in con¬ 
ventional PC workstations 
and 15K bytes of RAM in 
workstations using expanded 
memory. With additional 
software such as MacLan by 
Miramar Systems, Main¬ 
Lan Ethernet can connect 
Macintosh computers into 
the network. 

Compatible with Net¬ 
Ware and NetBIOS, MainLan 
Ethernet also runs network 
versions of Microsoft Win¬ 
dows, WordPerfect, Lotus 
1-2-3, dBASE III, and Para¬ 
dox. MainLan Ethernet is 
available as a starter pack, 
supporting connection of 


two PCs. The pack includes 
software, two Ethernet 
cards, 16 Vi feet of coaxial 
cable, Novell NetWare 
drivers, and a user's manual 
Packs supporting an addi¬ 
tional PC apiece are 
available. 

Price: Starter pack, $499; 
additional pack for one PC, 
$199. 

Contact: US Sage, Inc., 
2005 Tree Fork Lane, Suite 
113, Long wood, FL 32750, 


(800) 999-6770 or (407)331- 
4400; fax (407) 331-4406. 

Circle 1313 on Inquiry Card, 


Miniature 

Interface 

Converter 

R ad’s MIC-232/485 

miniature interface con¬ 
verter connects terminals 
and computers that have dif¬ 


ferent interfaces. The unit, 
which operates asynchro¬ 
nously over two or four 
wires, connects the RS-232 
interface with the RS-485 
multipoint interface. It oper¬ 
ates at data rates of up to 
38,400 bps. 

The MIC-232/485 oper¬ 
ates on low power from the 
RS-232 data and control 
signals. Used as a short- 
range modem, the device 
lets you connect a single 
computer or terminal with 
an RS-232 interface to one or 
several terminals with an 
RS-485 interface. It has a 
transmission range of from 
3 y 4 to 6^ miles, depending 
on signal speed. 

Price: $200. 

Contact: Rad Data Com¬ 
munications, 151 West Passa¬ 
ic St., Rochelle Park, NJ 
07662, (201) 587-8822; fax 
(201) 587-8847, 

Circle 1314 on Inquiry Card. 


A Sun-Touched 
Apple 

S unTops 3.0, for Sun 
workstations, provides a 
seamless link for file trans¬ 
fer and printer sharing be¬ 
tween the workstations and 
Macs and PCs. Version 3.0 
supports AppleTalk Filing 
Protocol’s shared environ¬ 
ment extensions, as well as 
AppleTalk Phase 11. Addi¬ 
tionally, it provides trans¬ 
parent routing between 
AppleTalk Phase I and 
Phase II, and it lets you print 
to any serially attached 
laser printer without using 
third-party products. 

Price; For Sparc stations, 
$1295; for other Sun work¬ 
stations, $1395. 

Contact: Sitka Corp., 950 
Marina Village Pkwy., 
Alameda, CA 94501, (415) 
769-9669. 

Circle 1315 on Inquiry Card* 


Joining Apple and Ethernet 

Two cards and three adapters make up Apple’s new line of 
plug-and-play Ethernet products. You can use all of them in 
any existing Ethernet environment, according to Apple. 

The Ethernet LC Card brings Ethernet capability to the 
Mac LC computer. The Ethernet NB Card is an intelligent 
NuBus card for Mac II computers. 

The Ethernet Cabling System includes the Ethernet Thin 
Coax Transceiver, the Ethernet Twisted Pair Transceiver, 
and the Ethernet AUI Adapter. These adapters connect the 
cards to any industry-standard Ethernet medium. 

Price: Ethernet LC Card, $199; Ethernet NB Card, $424; 
adapters, $175 each. 

Contact; Apple Computer, Inc., 20525 Mariani Ave., Cu¬ 
pertino, CA 95014, (408)996-1010. 

Ciftli 1316 Oft Inquiry Card. 
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At 9ms, 
This Should 
Be On 
1e Cover. 


Stop the presses, call the editor. 
Now you can get more speed, 
more room, more power, more of 
everything. Except price. 

Presenting the Hardcard II XU" 
A 9ms hard drive designed for 
286/386 systems. 

Now here’s the news. The New 
York Times says Hardcard II XL 
offers “more speed than regular 
drives for a comparable price.” 

And the numbers confirm this. 
9ms effective access time 1 and 
14 MB per second transfer rate 2 
mean your system runs 8 to 9 
times faster than standard hard 
drives. With 50 or 105 MB capac¬ 
ity, you have enough room to run 
Windows™ 3.0. 

There’s also a two year warranty 
and a level of service and reliabil¬ 
ity our customers (and PC Maga¬ 
zine*) tend to brag about. 

All this for about the same price 
as the standard old 28ms drive. 

Nice cover. 

For your nearest dealer, 
call 1-800624-5545. HUS 4« 



THE 9ms ERA 


HARDCARD // XL 

*Pt Magazine service and reliability survey ranked 
Plus Development #L September 25,1990. 
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Everyone wants more productivity 
out of their computers, 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone elses— 
including Microsoft's. 

DESQview Multitasks 
and Windows 
on Your PC 

As early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal working 
environment. Since then, step-by-step, 
we've improved DESQview into what 
some very knowledgeable people call 
"the best alternative to OS/2". 

Today's DESQview 
allows you to multitask 
multiple programs in 
windows side by side- 
text programs; graphic 
programs. But best of all, 
you don't have to buy a lot of new 
hardware and software to use it. 
DESQview works with the PC and the 
programs you now own. 


Over 1,000,000 users multitask their programs 
with DESQview. 

QEMM Breaks 
the 640K Barrier 

Break the 640K barrier in DOS—or in 
Windows 3.0—and give your DOS pro¬ 
grams up to 130K more room within the 
first megabyte of memory, plus another 
96K of video memory, in some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated. It's easy. You 


can just type 
Optimize and 
QEMM will do 
the rest. 

QEMM 386 is 
incorporated into 
DESQview 386 to Number one. 
provide the 

optimum operating environment for 
productivity oriented users of 386, 
386SX and i486 PCs. 

QEMM 50/60 is designed to 
work in IBM® PS/2™ Model 50 and 60 
PCs with specific IBM adapter boards. 

QEMM is the #1 selling utility 
accord¬ 


ing to 
distri¬ 
bution 
sources. 
In fact, 
it was 
the 

number 


one Before After 

selling 

sofware package in the PC industry in 
April, May and June 1990. 



Product 
of the 
Year 

1986, 1987, 
1988, 1989 


l*t VV»KI-D 
BEST 

BUY 




TF.CH 


Professorial 
Sol Lia ms Awand 

1909 


Best Operating 
Environment 


These are some ofDESQvieiv's most recent awards 



1989 


EXCELLENCE 


EVTE 


AWARDS 


These are some of QEMM's most recent awards 


Microsoft is a trademark of Microsoft Corporation. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Software. 80286,386 r 386SX and i4b6 are trademarks of Intel Corporator 
©1991 Quarterdeck Office Systems. 






















































Manifest Gives You 
in-Depth Knowlege 
of Your PC 



Our newest utility is Quarterdeck 
Manifest, the best way to discover every¬ 
thing you ever wanted to know about 
your PC. Manifest shows you around 
'under the hood', pointing out how 
memory is used, comparing memory 
speeds, and indicating how you can gain 
more room for your programs to work. 

It can point you to as much as 130K 
of additional RAM your programs can 
use. It shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 


QEMM386 



SCORE 8.6 



Manifest does 
for memory what 
PC Tools Deluxe 
does for disks. And 
it's easier to use. 


Manifest has been quick to win recognition 


QRAM Optimizes the 
Memory of 8088 and 
80286 PCs 

Once you know where you can move 
those memory-hogging utilities, QRAM 
lets you do it. It even works on 
8088,8086 and 80286 PCs with 
EMS 4.0 or EEMS memory 
boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro¬ 
ductivity out of the system you 
already have, whether it's an 
8088,8086,286,386SX, 386, or i486. 

Quarterdeck. 
Products for 
Everyday Heroes 

Our mission is to protect your 
investment. Whether your PC is 8 years 
old or fresh out of the box, our products 
make it more versatile, more flexible; 
and help deliver performance dividends 
from your computer investment. Our 
products help fine-tune your PC which 
helps you do your work better, which 
makes you look good. 


A Glimpse of the Future: 
DESQview/X 

We're also looking ahead to the next 
wave of computer development: 
enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PC's windows. DESQview/X will be 
avalable later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 




Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire 
County Dublin, Ireland Tel.(353) (1) 841-444 Fax: (353) (1) 844-380 







































































WHAT'S NEW 


NEWS 


• PROGRAMMING SOFTWARE 


Rational Adds 
Support for 
Microsoft C 6.0 

I nstant-C 4.1 integrates 
an incremental compiler 
with an editor and debugger 
and adds compatibility with 
the Microsoft C 6.0 com¬ 
piler. Version 4.1 lets you de~ 
vdop applications with 
more than 100,000 lines of 
source code and use the 
Microsoft compiler to pro¬ 
duce the final program. 

The program includes 
source-level debugging; in¬ 
teractive C expression eval¬ 
uation including macros, 
cross-referencing, and 
browsing; and single or par¬ 
tial program execution. It 
supports programs of up to 
16 MB using Rationales 
DOS extender technology. 
Price: $795. 

Contact: Rational Systems, 
Inc,, 220 North Main St., 
Natick, MA 01760, (508) 
653-6006; fax (508) 655- 
2753. 

Circle 1271 on Inquiry Card. 


Put a Mac Face 

on FORTRAN 
Code 

U sers of AppMaker’s 
application generator 
can now generate code for 
use with the Language Sys¬ 
tems FORTRAN compiler. 
AppMaker, which previously 
supported only C and Pas¬ 
cal, lets you develop user in¬ 
terfaces without having to 
learn all the details of the 
Macintosh Toolbox. 

Price: FORTRAN Tools 
for current AppMaker own¬ 
ers, $100; bundled with 
AppMaker, $295. 

Contact: Language Sys¬ 
tems Corp., 441 Carlisle 
Dr., Herndon, VA 22070, 
(703) 478-0181; fax (703) 
689-9593. 

Circle 1272 on Inquiry Cord. 



Multi Scope ’s Graphic Data Window lets you display a graph of 
simple or complex data structures. Arrows represent records, 
pointers, and values . You can worn in on an item for details. 


MultiScope Debuggers for DOS 

The MultiScope Debuggers for DOS provide a Microsoft 
Windows and standard character-mode interface for debug¬ 
ging DOS applications. The package supplies DOS Virtual 
Machine capability, remote debuggers, and post-mortem 
debugging. When hosted under Windows or the character¬ 
mode interface, the CodeV lew-compatible debugger pro¬ 
vides the extended memory and 386 and i486 services 
needed for debugging large DOS applications. With the 
Windows DOS VM capability, you can run the DOS appli¬ 
cation in a virtual DOS window side by side with the MuL 
tiSeope debugger, eliminating switching between the appli¬ 
cation screen and the debugger. For character mode, a VCR 
remote control interface stays on top of the application. 

Monitor Execution Dump-BC, a TSR program included 
with the debuggers, tells you what source line results in a 
hang or crash. MED-BC flushes out the offending source 
line, and the TSR’s MED portion dumps the contents of 
computer memory into a file. You can then use the Post- 
Mortem Debugger to analyze the crash. 

Price: $179 (includes Windows 3.0 and character-mode-in- 
ter face run-time, post-mortem, and remote debuggers). 
Contact: MultiScope, Inc., a Logitech company, 1235 Pear 
Ave., Mountain View, CA 94043, (415) 968-4892; fax (415) 
968-4622. 

Circle 1273 on Inquiry Card. 


Jasik’s 
Mighty Mac 
Debugger 

I asik Designs' new ver- 
m sion of its debugger is the 
closest thing youTl find to 
an in-circuit emulator for 
the Mac. The Debugger 2.0 
provides source-level debug¬ 
ging for MPW 3.x (Pascal 
or C), MacApp, and Think C 
programs. Jasik's debug¬ 
ger, however, provides this 
capability as a true low- 
level debugger: IPs not an 
application running under 
MultiFinder in lockstep with 
the program, like the Stan¬ 
dard Apple Debugging Envi¬ 
ronment or Think’s source 
debugger. 

For those Macs with 
memory management units 
(68030-based Macs or 
68020-based Macs equipped 
with 68851 paged MMUs), 
the Debugger now provides 
the ultimate in debugging 
protection: It uses the MMU 
to write-protect your code 
resources and the rest of the 
system from the program 
you're debugging. 

When a program makes 
an invalid address reference 
or attempts to write into a 
section of memory that it 
doesn't own, the Debugger 
halts program execution. In¬ 
stantly, the Debugger has 
nailed down a hard-to-detect 
program error. 

An Incremental Build 
System for MPW lets you 
compile and link only the 
modi fed portions of a pro¬ 
gram, thus eliminating 
MPWs lengthy edit-compile- 
link cycles. 

Price: Universal version 
(runs on all Macs, including 
the Mac Ilsi and LC), 

$350. 

Contact: lasik Designs, 

343 Trenton Way, Menlo 
Park, CA 94025, (415) 
322-1386. 

Circle T 274 an Inquiry Card. 
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Here's a chance to buy our $ 99 Math Coprocessor 

at no risk whatsoever! It's fully guaranteed 

to at least double the math performance of your software. 


If you want to unlock the full power of your PC, pick up the phone and 
order an AMD 80C287 math coprocessor. Without it, your PC just isn't 
really complete. You see, our math coprocessor can dramatically 
increase the performance of 1-2-3,® dBASE® Excel, and hundreds of 
your other favorite business applications! It actually runs calculations 
two to ten times faster than your PC can without a math coprocessor. 
Which means your graphs will draw incredibly fast and your spreadsheets 
will recalculate at truly blazing speeds. (And that's just for starters!) 

High speed at a low price. 

Don’t think you have to pay over $200 for a math coprocessor. Now you 
can get ours for just $99 when you order direct from AMD! The AMD 
80C287 is fully compatible with your 80286-based PC and the hundreds 
of commercially available software packages written for it. Our 
coprocessor is also compatible with the Intel NMOS 80287. 

Installation is a snap. 

The AMD 80C287 plugs easily into a socket that’s already inside your 
80286-based PC. In fact, you can be up and running in just five 
minutes. Simply plug the chip into the socket and watch the dazzling 
improvement in performance! The AMD 80C287 comes with easy-to- 
follow installation instructions, a free utilities disk (which includes 
diagnostics and test software), and free color computer games. 

Advanced Micro Devices, Inc. 

9020-11 Capital of Texas Hwy N., Suite 400 
Austin, TX 78759-9797 

Volume or dealer inquiries welcome. 1-2-3 is a registered trademark of Lotus Development Corporation. 
dBASE is a trademark of Ashton Tate Corporation. Intel is a registered trademark of Intel Corporation. 



Our Triple Guarantee 


il 




Guarantee #1: If the AMD 80C287 doesn’t do everything we promise, or 
if you are unsatisfied for any reason, return the product within 30 days of 
purchase and AMI) will happily refund your money. 

Guarantee #2: If your AMD HOC287 Math Coprocessor ever fails to 
perform for any reason, AMD will replace it free of charge, no questions 
asked, limited to two lifetime replacements per person. 

Guarantee #3: AMD guarantees that the AMD 80C287 is fully compatible 
with your 80286-based hardware and software. If you have any 
compatibility problems with the AMI) 80C287 during the 
first year, return the product and we will gladly refund the 
purchase price. 


Outside of USA call (512) 345-1728 


yf 


Yes. I want to double or triple the calculation speed of software running on my 
286-based PC. Send me an AMD 80C287 Math Coprocessor, risk free, for only $99 
plus tax, shipping and liandling. I understand that I can return the AMD 80C287 for 
a full refund within the first 30 days if I am not completely satisfied. 


NAME_ 

ADDRESS 


CITWATE/ZIP 

Visa/MC#_ 

TVpe of PC_ 


Circle 18 on Inquiry Card. 
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NEWS 


WHAT'S NEW • BUSINESS SOFTWARE 



Crystal Ball’s trend charting tool compiles multiple forecasts 
from a single model , showing the probability of various results. 
The program generates up to 32,768 assumptions per model 


Three 

Spreadsheet 

Forecasters 

he new version of 
Crystal Ball, a Monte 
Carlo-based forecasting 
and risk analysis add-in for 
Mac spreadsheets, offers 
new forecasting tools, sup¬ 
port for larger models than 
the previous version had, and 
compatibility with WingZ 
and Full Impact- The pro¬ 
gram also works with Ex¬ 
cel. Crystal Ball 2,0 lets you 
pose what-if questions that 
contain several variables and 
view the results and the 
probability of each result, 

A new Correlated Vari¬ 
ables feature takes into 
consideration the relation¬ 
ship of two variables (e.g*, 
the rate of inflation and dis¬ 
cretionary income in a sales 
projection model) being an¬ 
alyzed, The CV feature gen¬ 
erates a series of random 
numbers for your assump¬ 
tions and tracks the results, 
determining when a model 
that appears risk-free is 
suspect, and vice versa. 

Other improvements in¬ 
clude support for iterative 
calculations, multiple 
linked spreadsheets, and up 
to SI92 forecasts generated 
from a single model. 

Price: $395* 

Contact: Market Engineer¬ 
ing Corp., 1738Wynkoop 
St., Suite 200, Denver, CO 
80202, (303) 298-0020. 

Circle 1275 on Inquiry Card, 

T he new version of 
@Risk, a risk analysis 
and modeling spreadsheet 
add-in first introduced for 
Lotus 1-2-3, is compatible 
with Excel 3.0 for the Mac 
and Windows* 

In addition to letting you 
launch a simulation from 
within Excel, it lets you 
launch a simulation in Excel 
and have any release 2.x of 
1-2-3 perform the actual 
analysis when speed is crit¬ 


ical. You can also run multi¬ 
ple simulations in the back¬ 
ground in 1-2-3 while you 
continue to work in Excel* 
Likewise, you can choose to 
model in 1-2-3 but present 
the results using Excel* 
Price: $395. 

Contact: Palisade Corp., 

31 Decker Rd., Newfield, 
NY 14867,(800)432-7475 
or (607) 277-8000; fax (607) 
277-8001. 

Circle 1276 on Inquiry Card* 

xcelis says the new 
version of its nonlinear 
optimization add-on for In¬ 
formix’s WingZ spreadsheet 


program for the Mac offers 
new reporting, analysis, and 
graphing features. Evolver 
takes over the task of trying 
different what-if scenarios 
to optimize a value in a given 
cell, Evolver also works 
with Microsoft Excel on the 
Mac and Windows and 
WingZ for Windows. 

A new three-dimensional 
landscape feature lets you 
view how close the current 
generation of solutions is to 
the overall best solutions, 
the company says* Evolver 
can work in the background 
and requires about 50K bytes 
of RAM. It can optimize 


spreadsheets with linear, 
nonlinear, table-based, or 
random functions. 

Price: $345* 

Contact: Axcelis, Inc., 

1406 Western Ave., Seattle, 
WA 98101, (800) 292-3547 
or (206) 624-2446; fax (206) 
622-5790* 

Circle 1277 on Inquiry Card. 

Timeslips Links 
to Mac 
Accounting 

W ith the Timeslips III 
Accounting Link 
(TAL) for the Mac, you can 
link the Timeslips time and 
expense tracking and bill¬ 
ing system to six general- 
ledger programs. 

As with TAL and Time- 
slips ITI for DOS-based sys¬ 
tems, once you install the 
TAL module, certain func¬ 
tions created in Timeslips 
III will be automatically 
posted to the linked ac¬ 
counting module. Timeslips 
III provides receivables, in¬ 
voice, and payment accep¬ 
tance capabilities. General- 
ledger programs supported 
include Computer Asso¬ 
ciates’ ACCPAC Bedford; 
SoftSync/BLQC’s Accoun¬ 
tant, Inc.; Peachtree’s 
atOnce!; Great Plains’ Ac¬ 
counting Series; and Check- 
Mark’s MultiLedger and 
CashLedger* TAL for the 
Mac also extends the re¬ 
porting capability of Time- 
slips III by adding open 
item invoicing and custom¬ 
ized income reports such as 
client statements and invoice 
analysis reports. TAL will 
require Timeslips III 2.00a 
or higher ($299,95). 

Price: $79.95. 

Contact: Timeslips Corp,, 
239 Western Ave*, Essex, 
MA 01929, (800) 338-5314 
or (508) 768 6100; fax (508) 
768-7660* 

Cirtl* 1278 on Inquiry Card* 



The Timeslips III Accounting Link interfaces expense tracking 
and billing to six general accounting programs on the Mac * 
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The Carry-f 9000 series comes complete with 80386SX/8Q286- l 6/ 
80286-12 microprocessor (Co-Processor optional). I024 x 768 
VGA/MG A & CGA display interface, 1/2/4 MB RAM ; one 35" 
1.44 MB FDD or one FDD plus one 40/80 MB HDD , one 8 hit 
expansion SLOT, one parallel and two sen at I/O ports, and one 
3 0 W auto range switching power adapter, all in the traditional 
240mm x 185mm x 45mm (9*4 M x 7,3 Tl x /. 8') casing of Carry- 
/. Each package includes two mini tower stands and a carry bag. 
The 81 key mini keyboard with 101 functions and 9 inch color 
or monochrome VGA monitor are optional. 

Other Carry-! products include the 8000 series XT & AT book-size 
personal computers and the 6000 series XT and A T hook-size 
LAN stations. All Carry-1 product lines are bundled with DR DOS 
5.0 



FLYTECH GROUP 


INTERNATIONAL 


Germany 
Hong Kang 
Taiwan 
USA 


TEL# 69-746QB1 h 746453 
TEL# 305-1268 
TEL#2 7B52556, 7B2753B 
TEL# 408-7277373, 7277374 


FAX# 60-749375 
FAX# 796-B427 
FAX# 2-7852371.7B37970 
FAX# 40B-7277375 


_ DISTRIBUTORS _ 

: AN AIM; UlTDCETRON TEL# 416-564-7800 FAX# 416-564-2679 ■ FRANCE; M3C TEL# 1-48271976 FAX# 1-42355916 • GERMANY: MACROTRON TEL# 89-4208253 FAX# 89-123745 
'.REECE: ALTEC TEL# I 8832017 FAX# I 88161H7 * HONG KONG: PAHKLY TEL# 305 1268 FAX# 7968427 • INDIA; BEET A/Ll N1CORP TEL# 11-6831341 FAX# 11-6845828 * ITALY: 
IMA TEL# 522-518599 FAX# 522-518599 * MALAYSIA: COMTEC TEL# 03-2748888 FAX# 03-2749988 * NETHERLAND: KN TEL# 2968 84141 FAX# 2968-97436 * NORWAY 
CDS DATA TEI> 2 722510 FAX# 2-722515 ■ SINGAPORE; TRAN5NIKO TEL# 4758408 FAX# 4713803 ■ SOUTH AFRICA; PC MART TEL# 11-8043355 FAX# 11-8024153 * SWITZERLAND: 
S SOFTWARE TEL# 022 622020 FAX# 022-615650 * UNITED KINGDOM: CENTERPRISE TEL# 256463754 FAX# 256-843174 • BELGIUM; CELEM S-A, TEL# 4 I -676434 FAX# 41-67651 5 
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Designed for the Way you Always Wanted to do Computing 

. Customers More Practical 

»• and critics Than a Portable 

alike are For multisite computing, the 

praising the Brick offers an alternative to 

irick for its the usual trade-offs of 

inability, laptops or multiple PC's. 

Sant design ' ,ust kee P y° ur preferred 

er quiet opera- keyboard and flll! size , 

^ ' monitor, plus power supply 

screamingly at your re P gular " destination 

Find out for and carr y on ]y t h e g ^ 

diminutive PC Brick in between. You’ll 

table name is save half the cost, half the 

onto the weight and all the hassle of 

? most demand- coordinating hies between 

multiple machines. 


Bfazingly Fast 

Compared to published 
reports of all 386SX 
machines tested to date by 
PC Magazine^ the Brick 
offers superior perfor¬ 
mance on the aggregate of 


’Bm.it with ft MB RAM, 212MB HD, 
The fanner number in belter 


Time to complete PC Magazine's 
full benchmark test set. 






























The Brick is... a great personal computer in 
every respect. It takes up minimal desk 
space, it's both rugged and stylish, 
and It s extremely fast." 


Bill Machrorte, PC Magazine, 1/91 


system, video and hard disk 
benchmarks. 


Massive Hard Disk 

Bricks are available with 
16 or 20 MHz 386SX, 1-8 MB 
of RAM, a fast 44, 104 or 212 
MB Conner or Teac IDE hard 
disk, and a 387 coprocessor 
socket- A 2,400 bps Hayes 
compatible modem is 
standard. 


"Recommended." 

Jerry PourmelJe Byte. 1/91, 


The fast VGA graphics 
feature up to 1024 x 768 non 
interlaced resolution with a 
full 1 MB of video memory. 
In fact, the Brick's video 
performance is twice as 


fast as the average of 42 
386SX systems tested to 
date by PC Magazine! 

Surprisingly 

Expandable 

The Brick is 


Brick & Windows 
Hot Special 

It takes more than just 
software and a mouse to 
make a satisfying Windows 
machine. Our Brick 


**fk T",gf „7| Kla 

only about the That Outperforms & Window f ^ iaI f 
size of a ream the Desktops." comes with 4 MB of 

of copier pc Magazine RAM f not 1 as others 

paper, yet you 9 / 90 , Matt Ross provide), Windows 

can still add - ^.0, DOS, and a 


up to two ISA half cards 
internally, (one card with a 
f 1 o ppy d rive), A do cki ng 


"A whole new slant on 
portable computing... 
exceptionally 
ingenious." 
Portable Office 
1 2/90, Eric Grevstad 


port allows easy, drop-in 
connection to our Docking 
Terminal, $349, which 
instantly hooks up all 
cables and provides 
another 16-bit 3/4 length 
slot. The 'Stretch' 1 
version of the Brick 
accomodates 
full length 
cards. 


Logitech mouse with our 
hot 16 MHz 386SX Brick. 
You also get two award 
winning programs that are 
essential to fulfilling the 
promise of Windows. 
Adobe’s wonderful Type 
Manager (ATM) with 13 
fonts for true WYSIWYG 
display and high quality 
printed documents and 
Quarterdeck’s QEMM 5.1 
memory manager for 
running Windows on a 
network. 


No other 386SX matches 
the Brick's graphics 
processing power, storage 
capacity, quietness and 
versatility. And while 
others give you Windows, 
give you 
it takes to 
make Windows 3.0 
really perform. 


$2,495 


Brick & Windows 
Special includes: 

A ie MHz Intel 386SX 
A 4 MB RAM 
A 44 MB 28ms hard disk 
A 1024 x 768 VGA adapter 
A 2,400 bps modem 
A 3.5" floppy 

A 16-bit had card exp. slot 
A 1 parallel, 2 serial ports 
A Windows 3.0 and DOS 
A QEMM 5.1 
a Adobe Type Manager 
a Logitech Mouse 

A All software 
completely set up. 
Ready to go. 

Options: 


add $395 
add $995 
add $250 
add $396 


A 104 MB 
A 212 MB 
A 20 MHz Brick 
A 8 MB RAM 
* 12" mono VGA add $218 
monitor & 
ioi keyboard 
A 14” color VGA 
640 x 480 monitor 
& 101 keyboard 

A Freight prepaid. 

Save $881 off 1990 
catalogue prices 
Offer expires 5/31/91 


add $464 


One Intercontinental Way, Peabody, 
Tel: (5081 535-7510 Fax: [50S) 


MA 01960 
535-7512 


COMPUTING 

l fiA 


CALL TOLL FREE 1 
OR FAX 
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WHAT'S NEW • SCIENCE / ENGINEERING SOFTWARE 



Precision Visuals ' Point & Click version of PV-Wave lets you 
import, analyze, and visualize data in several windows under 
Motif and Sun View. 


PV-Wave 
Streamlines 
Data Importing 

T he Point & Click ver¬ 
sion of PV-Wave, an in¬ 
teractive visualization and 
data-analysis program for 
Unix workstations, in¬ 
cludes an easy-to-use data 
import/export system, a 
data table editor, and graph¬ 
ics and imaging capabili¬ 
ties. 

More than half of the 
R&D effort for the new pro¬ 
gram went into streamlin¬ 
ing the data import/export 
process. Precision Visuals 
says. A menuing system can 
handle most of the data file 
formats used in the scientific 
community without requir¬ 
ing end-user programming. 

A set of tools for addressing 
other formats is also 
included. 

A data previewer lets you 
read in and navigate through 
ASCII data files to identify 
file records and all or part of 
the data files with unknown 
formats. PV-Wave Point & 
Click lets you select from 
several missing data-han- 
dling and data value substi¬ 
tution alternatives, a helpful 
feature if you’re working 
with time-series or test in¬ 
strument data. The pro¬ 
gram supports standard 
CSV, TIF, PICT, and 
Structured Query Langauge 
data file formats and 8- and 
24-bit image file formats. 

You can use the program 
for data analysis and reduc¬ 
tion, slicing and dicing, and 
what-if analysis. A data table 
window lets you scan and 
edit large data vectors and 
arrays and select data sub¬ 
sets. A macro language auto¬ 
mates complex and repeti¬ 
tive tasks. 

PV-Wave Point & Click 
is available for Sun View and, 
soon, Motif-based plat¬ 
forms running on all Sun 
workstations, the Hewlett- 
Packard 9000/300 series, 
DECstations, and Silicon 


Graphics’ Personal Iris line. 
Price: $4500 for a single 
floating license. 

Contact: Precision Vi¬ 
suals, Inc., 6260 Lookout 
Rd., Boulder, CO 80301, 
(800) 447-7147 or (303) 530- 
9000; fax (303) 530-9329. 

Circle 1279 on Inquiry Card. 

Visualize and 
Manipulate Data 
on the Mac II 

T ransform 2.0, a pro¬ 
gram for scientific data 
visualization and analysis, 
adds new data manipulation 
functions to its interactive 
color raster-imaging tech¬ 
niques. Version 2.0 lets you 
overlay contour and vector 
plots onto other images for 
comparison while adding 
data smoothing, array re¬ 
sampling, missing data inter¬ 
polation, and support for 
fast Fourier transforms. 

For visualizing the 
meaning behind data sets, 
the program supports color 
contour, color surface, and 
vector plotting. Spyglass 
says version 2.0 lets you visu¬ 
alize two-dimensional data 


arrays as contour plots, 
where lines connect equal 
data values. The company 
also beefed up Transform’s 
import capabilities to support 
data in generic files of byte, 
integer, or floating-point 
numbers, ASCII, and 
ASCII lists of(X,Y, data) 
triplets. Support for PICT, 
TIF, and FITS formats is 
also included. 

Price: $395. 

Contact: Spyglass, Inc., 

701 Devonshire Dr., C-17, 
Champaign, IL61820, 

(217) 355-1665; fax (217) 
398-0413. 

Circle 1280 on Inquiry Card. 


DOS Utility 
Plots Data 

F or use with programs 
that can store data in the 
ASCII format, RPlot lets 
you quickly view and com¬ 
pare data sets from the 
DOS command line. It can 
overlay data sets on-screen 
or plot them on Epson-com¬ 
patible dot-matrix or Hew¬ 
lett-Packard LaserJet or 
DeskJet printers. In addi¬ 
tion to letting you view the 
data, the program lets you 
create figures with error 


bars, logarithmic axes, 
labels, scientific symbols, 
and other options. 

Price: $79. 

Contact: RSoft, Inc., 345 
Riverside Dr., Suite 2G, 
New York, NY 10025, 
(212) 666-0959. 

Circle 1281 on InquiryCard. 


TK Solver Plus 
for the RISC 
System/6000 

T K Solver Plus, a math 
equation solver and 
graphing program, is now 
available in a Motif version 
running on the IBM RISC 
System/6000. TK Solver Plus 
features include a virtually 
unlimited number of linear 
and nonlinear equations; 
tables and high-resolution 
plots for presenting results; 
over 70 built-in functions; a 
back solver; and provisions 
for creating customized 
functions. 

A library of models with 
hundreds of functions for sta¬ 
tistical analysis, advanced 
numeric methods, utilities, 
and sample applications is 
included with the program. 
The program also includes 
applications such as Roark & 
Young on TK (to accom¬ 
pany Roark’s Formulas for 
Stress & Strain) and Heat 
Transfer on TK (to accom¬ 
pany Fundamentals of Heat 
and Mass Transfer). The pro¬ 
gram is also available for 
the IBM PC and Mac ($395 
each) and Unix work¬ 
stations. 

Price: Unix versions, $995 
per user (volume discounts 
are available); owners of 
Eureka: The Solver (which 
Borland no longer supports) 
can upgrade to TK Solver 
Plus for $195 until May 31. 
Contact: Universal Techni¬ 
cal Systems, Inc., 1220 Rock 
St., Rockford, IL 61101, 
(800) 435-7887 or (815) 963- 
2220; fax (815) 963-8884. 
Circle 1282 on Inquiry Card. 
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THE OPTICAL STORAGE COMPANY 


15265 Alton Parkway • Irvine, CA 92718 * In CA (714) 727-3300 * FAX (714) 737-1913 
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WHAT'S NEW • GRAPHICS SOFTWARE 



MacDraw Pro now supports the industry-standard Pantone 
Matching System. 


Work with Color 
on Monochrome 
Screens 

M acDraw Pro takes 
full advantage of 32- 
bit color QuickDraw and 
features a Pantone Matching 
System* file exchange 
through the XTND architec¬ 
ture, and named colors, for 
selecting colors on a mono¬ 
chrome monitor. If you use 
the program with a mono¬ 
chrome screen and select 
part of a drawing, the named 
color palette identifies the 
selected portion by color 
name or Pantone identifier, 
Claris says. 

As you create the draw¬ 
ing, you can use either the 
polygon or bezigon tooL 
With polygonal modeling, 
you create the image by 
linking lines to points that 
you’ve established as you 
sketch the image. The bezi¬ 
gon tool gives you access to 
full Bezier curvature. An 
eyedropper tool lets you 
match colors in documents 
and extract colors from im¬ 
ported images. Other fea¬ 
tures include automatic 
color approximation (dither¬ 
ing) for displaying up to 
2000 colors on a 2 5 bgcolor 
(8-bit) card, enhanced 
drawing tools, and rulers for 
precise placing and posi¬ 
tioning of text. 

The program supports 
Claris’s XTND architecture 
for opening and working 
with images in formats such 
as PICT, Color PICT2, 
MacDraw II, Encapsulated 
PostScript, and others The 
program runs on any Mac but 
requires 32-Bit QuickDraw 
for color. 

Price: $399. 

Contact: Claris Corp., 

5201 Patrick Henry Dr., Box 
58168, Santa Clara, CA 
95052, (800) 544-8554 or 
(408) 987-7000. 

Circle 1263 on Inquiry Card, 


A Smoother, 

More Powerful 
Streamline 

W ith Streamline’s 
lower price and the 
ability to realistically con¬ 
vert and portray artwork on 
the computer, Adobe is go¬ 
ing after artists and CAD 
users who need to convert 
scanned and other images 
into PostScript line art. The 
program converts bit-mapped 
images such as scanned 
drawings, illustrations, 
forms, or schematics into 
Adobe Illustrator or Encap¬ 
sulated PostScript (EPS) 
language files. 

In addition to the $200 
price reduction. Streamline 
2.0 adds new import and 
export formats for support¬ 
ing other software pro¬ 
grams. The program can now 
import files in Sun raster, 
TIF, PICT, PTCT1, and Mac¬ 
Paint formats. As a benefit 


to AutoCAD and MacDraw 
users, the program now ex¬ 
ports in PICT and DXF for¬ 
mats. The program exports 
to applications that support 
Adobe Illustrator LI for¬ 
mat, EPS files for the Mac 
and IBM PC compatibles, 
and Adobe Illustrator 3,0 for 
Microsoft Windows users. 

A new select tool lets you 
convert just a portion of an 
image. You can use this tool 
in freehand mode; the pro¬ 
gram automatically invokes 
the select tool if a file is too 
large for available memory. 

Streamline now converts 
scanned continuous-tone pho¬ 
tographs and gray-scale il¬ 
lustrations into PostScript 
line art at 2 to 16 levels of 
gray. As you scan in an 
image, the new Separate 
Shapes feature can identify 
individual shapes (e.g., 
counties within a map of a 
slate) so that you can sepa¬ 
rate them from the whole 
image for later editing. It 


SPREAD THE WORD 

Your new product is important to us. Please address information 
to New Products Editors, BYTE. One Phoenix Mill Lane , Peter¬ 
borough, NH 03458 . Better yet, use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conferences on BIX. Please send the product description, price , 
ship date t and an address and telephone number where readers 
can get more information . 


does this by duplicating coin¬ 
cident borders and trans¬ 
parently attaching a border 
to each shape. 

This duplication, which 
you can’t see on the image, 
lets you treat each state in¬ 
dividually, separating it from 
the rest of the image for 
further editing or color ma¬ 
nipulation. The program 
also can be set to assign 
colors to the output based 
on types of line or area from 
the input file. 

When the program im¬ 
ports scanned forms, it can 
strip out text from the docu¬ 
ment during line recognition 
and compensate for imper¬ 
fectly squared images, con¬ 
verting lines skewed up to 5 
degrees into perfect lines. 

The program provides ef¬ 
fects such as pen and ink, 
pastel, or charcoal and 
brush. Streamline 2.0 runs 
on any Mac. Adobe is also 
developing a Windows 3.0 
version. 

Price: $195. 

Contact: Adobe Systems, 
Inc,, 1585 Charleston Rd., 
P.O. Box 7900, Mountain 
View, CA 94039, (415) 961- 
4400; fax (415) 961-3769. 
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Clip Art 
for Artists 

S lide Link, a 35mm- 

slide service bureau, has 
released Backgrounds 1, a 
selection of corporate and 
high-tech designs in more 
than 250 styles and color 
variations. You can use the 
images with programs that 
support COM files with 
more than 16 colors and IMA 
files for Mirage and Pixie 
users. A PICT version for the 
Mac is also available. 

Price: $250. 

Contact: Slide Link, Inc., 
17951 Sky Park Cir., Suite 
E, Irvine, CA 92714, (714) 
250-3131; fax (714) 250- 
0518. 

Cirdo 1266 on Inquiry Card. 
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TEAC. 

SMALL IK SIZE (3*/2 INCH FOBM FACTOB). 

HUGE IN CAPACITY (A FULL 600MB). 




• Compact 3V2-inch size. 

• High-speed data transfer: 242.3KB/sec. 

• A choice of interfaces: SCSI or D/CAS-5. 

• Autoeject function. 

• 5V4-inch form factor models also available. 


3 1 / 2 -inch Form Factor Cassette Streamer 


MT-2ST/F series 


For Memories \bull Be Glad To Have 


TEAC CORPORATION Mus^hrno Center Bldg., 1-19-18 Naka-cho, Musashlno, Tokyo ISO, Japan Tel:0422-52-5Q41 Telex 34435 Faxr0422-55-25&4 

■ Hong Kong, Miseei Sangyo Co., Ltd Hong Kong Branch Tel: 3-343441-6; KARIN ELECTRONIC SUPPLIES CO. f LTD. Tel: 3-898252 ■ Singapore, NISSEI 
ELECTRONICS. LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SINGAPORE REP OFFICE Tel: 2922608 PNew Zealand, DA1AMATIC 
NETWORKS LIMITED Tel: 09-444-0760 « Australia, AW A DISTRIBUTION Tel; 02-868-9000 ■ Indonesia, CHUGAI BOYEK1 CO., LTD. Tel: 370824 
■Philippines, C0MPEX INTERNATIONAL INC. Tel: 213020 ■ India, Priya Electronics & Chemicals Limited Tel: 2663611 ■Kuwait, Bader Al Mulls & 
Brothers Co. W.LLTel: 2423250 PUnited Kingdom, TEKDATA LIMITED Tel: 0782 577677; Data Peripherals (UK) Limited Tel: 0785 57050 ■F.FL Germany, 
nbn Bektronik GmbH Tel: 08152/390 ■Austria, nbn Elektronik GmbH Tel: 0316/40 26 05 ■ Netherlands, SI MAC DATA B.V. Tel: 040-562933 ■ Belgium & 
Luxemburg, S1MAC ELECTRONICS SFR1VBVBA Tel: 02/252.36.90 ■France, TEKELEC AlRTRGNlC S.A. Tel: (1)4534-75-35 ■Italy. A.E.S.S.E, S.p.A. Tel: 
02/54 64.741 ■ Spain, ATAIQ INSTRUMENTOS S.A, Tel: 735-0252 BPorlugal, BASF PORTUGUESA LDA. Tel: (351) 1-56251 1 ■Switzerland. WENGER 
PERIPHERALS AG Tel; 01/630 75 55 ■ Denmark, Dansk Binaer Teknik A/S Tel: 03/66-20 20 ■ Sweden, MACR0TEK AB Tel: OB-733 02 20 ■ Norway, 
SCANTELE A/S Tel: (02)65 69 20 ■ Finland. INSTRUMENTARIUM CORPORATION Tel: 90-528 4338 
* ff no distributor listed above is in your area , ptease contact us directfy for further details about our products. 
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INTERNATIONAL MICROBYTES 


Industry news and technological developments in the international microcomputer market 

Written by Andy Redfem 


Peace Message Holds Promise of 
Storage Breakthrough 

I n a development that hints of future storage possibilities, scientists at the Hi¬ 
tachi Central Research Labs have managed to write this year’s smallest 
peace message—in letters that are less than 2 nanometers high. By removing 
individual sulfur atoms from the surface of a molybdenum disulfide crystal, the 
researchers at the Hitachi facility in Kokubunji, Japan, were able to “write” the 
words “PEACE ’91 HCRL.” As a message of peace to the world’s leaders, it 
will probably go unnoticed. But as an indication of future computer-storage 
technology, it could mark a major breakthrough. 

By using a scanning tunneling electron microscope, the researchers de¬ 
stroyed atoms on the surface of the crystal. They applied a 5 V4-V signal for 70 
ms, just 3 angstroms above the crystal surface, causing the nearest atom to be¬ 
come displaced from the lattice. 

The potential is phenomenal. Hitachi claims that a storage device operating at 
an atomic level could store 1 terabyte (1000 gigabytes) of data in an area less 
than half a millimeter square—a volume of data that would currently need a 
huge array of magnetic disk drives to store. 

Of course, the gulf between minuscule graffiti and producing a reliable stor¬ 
age medium is immense. Surface faults, problems with reading and writing the 
medium, and the current cost of the equipment prove that it will be many years 
before this type of data repository reaches the open market. IBM scientists per¬ 
formed a similar feat last year, writing “IBM” in letters constructed out of xe¬ 
non atoms. But not only are the Hitachi letters smaller, IBM’s technique could 
only be performed at temperatures approaching absolute zero. 


Citizen Shrinks One Floppy, Has Trouble 
with 20-MB One 


C itizen Europe has designed a new 
floppy disk drive that could lighten 
the load of laptop and notebook users. 
The new V Series floppy disk drive is 
only 15 mm tall, which is less than two- 
thirds the height of its predecessor. And 
at 168 grams, it weighs less than 50 per¬ 
cent of the weight of a comparable de¬ 
vice. 

The new drive currently supports the 
industry-standard duo of 720K-byte and 
1.44-MB floppy disks, but a new ver¬ 
sion, slated for the fourth quarter of this 
year, will also support 4-MB floppy 
disks. Although Citizen says that the 
drive is in full-scale production, OEMs 
are not expecting major deliveries until 
May or June. 

Citizen says that notebook manufac¬ 
turers have welcomed the arrival of the 
drive, but the company would not say 
exactly who had done the welcoming. 
Compaq, Toshiba, and Zenith have all 


shipped products with Citizen floppy 
disk drives before, and they are all inves¬ 
tigating the new drive’s potential; how¬ 
ever, none would comment on whether 
future products would use the drive. In¬ 
dustry insiders said that at least one ma¬ 
chine using the 15-mm-high drive would 
be launched in March at the CeBIT show 
in Germany. 

A much less promising development is 
Citizen’s admission that its 20-MB flop¬ 
py disk drive has been further delayed. 
Samples of the drive should have been 
delivered to OEMs already, but Citizen 
officials are not expecting even limited 
production quantities of the drive until 
the end of this year. The product was ini¬ 
tially announced at the end of 1989 by 
Citizen Europe’s parent company in 
Japan. 

The problem with the 20-MB drive ap¬ 
pears to be in the process used to make 
the disk drive head. Even though the 


NANOBYTES 


The Siemens-Nixdorf-Informa- 
tionssystem conglomerate holds a 
strong second place in the lucra¬ 
tive German computer market, ac¬ 
cording to recently published sta¬ 
tistics from Diebold. The overall 
winner is IBM (so what’s new?), 
with 33 percent of the DM-22-bil- 
lion (about US$15 billion) mar¬ 
ket, while SNI took 22 percent of 
the total information systems 
sales during 1989 (17 percent went 
to Siemens, and 5 percent to Nix- 
dorf). DEC is third, with 6 per¬ 
cent. Much of SNI’s business 
comes in the mainframe sector, 
but according to Diebold, it also 
holds (under the Siemens name) 
second place in the personal 
computer sector: 8 percent, com¬ 
pared to IBM’s 20 percent. These 
1989 figures refer only to West 
Germany (as was). Now, Germa¬ 
ny (East and West) represents a 
single market that the German- 
based SNI group is well positioned 
to exploit. 

The vast majority of German 
PCs are 286-based machines run¬ 
ning DOS, according to research 
figures from Diebold. Systems 
based on the 386 and i486 are 
gradually gaining momentum, the 
analysts say. Unlike the rest of 
the world, the Germans aren’t 
rushing to buy laptops. Diebold 
researchers predict that laptops 
will represent only 16 percent of 
the German PC market in 1995, 
compared with 1989’s 12 
percent. 

Speaking of small computers, 
observers of the Far East predict 
that a wave of notebook-size 
machines from that area will be 
coming on the market soon. This 
proliferation of mostly Taiwanese 
notebooks will mean a fall in 
prices, to end-user costs of less 
than $2000 for an SX system, 
some analysts say. 
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product worked well in the lab and in the 
few preproduction drives that were 
made, yields have been low. Sources 
within Citizen claim that a new, more re¬ 
liable head design has been developed, 
and they are confident that once produc¬ 
tion begins, the price will be low enough 
to compete with those of 20-MB hard 


G etting around a graphical user in¬ 
terface without a mouse has be- 
come almost unthinkable. And research¬ 
ers at London University say that in the 
future, using a 3-D visualization or vir¬ 
tual-reality application without a “bat” 
will be equally unheard of. 

The bat, designed by Allan Davison 
and Mel Slater, aims to be a simple way 
of communicating the mouse's missing 
dimension: depth positioning. The bat's 
design includes a spherical ball that sits 
on top of the device. By placing the ball 
in your palm, you can move it around the 
surface of a table. You can also tilt and 
twist the ball to move the pointer from 
front to back or left to right. 

The developers claim that the bat is 
simple to control; the real operating dif¬ 
ficulties only come from a confused 
screen metaphor. Move a mouse left, and 
the cursor moves left. But if you twist the 
bat to the right, does the whole screen 
image swivel, or does the cursor simply 
point in another direction? Well, it can 
do either, depending on which software 
you use. Unlike a window/icon mouse 


Q uarterdeck's European strategy is 
coming together. All the firm's 
products are now in production at its 
Irish facility (in Dun Laoghaire, Eire), 
and distributors were expecting to re¬ 
ceive stock that was made in Europe in 
March, A multilingual team, based in 
Ireland, will provide European technical 
support. Many users outside of Dublin 
have complained about the expense of 
calling technical support. Quarterdeck 
has finally set up local numbers in each 


disk drives. The Citizen 20-MB floppy 
disk drive is expected to sell for around 
$200 each (OEM quantities), with the 
disks costing around $20 each. Citizen 
also says that the new head will be back- 
wardly compatible with current 3 Vi-inch 
floppy disks, as well as prospective 4- 
MB floppy disks. 


NANOBYTES 


The government of Spain spent 
more than 68 billion pesetas (about 
US$700 million) on computers 
and other information technology, 
according to a new study by the 
Spanish Ministry of Public Admin¬ 
istration, The total represents a 
60 percent increase in expenditures 
on computers (mostly main¬ 
frames, and mostly IBM). 

WordStar International has 
opened offices in Singapore, Hong 
Kong, and Malaysia, which 
should bring better support for its 
customers in those areas, as well 
as South Korea, Taiwan, and the 
Philippines (the latter three to be 
supported by the Hong Kong 
branch). In the past, WordStar 
users have had to contact the prod¬ 
uct's distributor for help. 

In the surprise legal move so far 
this year, Compaq Computer 
served a writ against Dell UK 
and applied for an injunction to 
stop Dell advertisements that 
carry comparative price and per¬ 
formance information. The sup¬ 
posedly offending advertisements, 
which suggest that Compaq and 
Dell are comparable in everything 
but price, often run under head¬ 
lines like the “Lap of Lunacy” and 
“Does not compute.” The ads 
have run worldwide, but this suit 
relates only to the U.K. Some ob¬ 
servers speculate that Compaq ob¬ 
jects to the recommended retail 
prices quoted in the advertise¬ 
ments, since Compaq’s dealers 
can give a discount (Dell always 
sells at the advertised price). 

Apologies to Asterix; In our 
coverage of the Robotic Olympics 
(see the December 1990 and Jan¬ 
uary BYTE), we incorrectly identi¬ 
fied the winner of the obstacle 
avoidance competition. The real 
winner was Asterix, built by An¬ 
thony Green and Pavel Roza I ski 
while studying A1 at the Univer¬ 
sity of Toronto. “Although not 
nearly as good-looking as its 
competitors, Asterix was the only 
competitor that didn't hit any¬ 
thing," Mr. Green said in a letter. 
We apologize for the error. 


The Bat: New Device Like a Mouse with Wings 


Quarterdeck Software Now Made 
and Supported in Europe 


WANTED: TECHNOLOGY NEWS 

Are you involved in the development of new technology or products that could affect the 
international microcomputer market? If so, we r d like to hear from you . Contact BYTE in 
the U.S. by phone at (603) 924-2638; fax: (603) 924-2552; or mail: Martha Hicks , BYTE 
Magazine, One Phoenix Mill Lane, Peterborough , NH 03458, U. S. A. 


pointer interface, there is no standard 
metaphor for what each of the bat's phys¬ 
ical movements should reproduce elec¬ 
tronically on the screen. Davison says 
that they continue to experiment with dif¬ 
ferent metaphors to find one suitable for 
every possible 3-D application. 

The bat is intended to compete with a 
current virtual-reality interface device 
called the dataglove that translates the 
physical movement of the user's hand 
into electronic movement on the screen. 
But the bat is expensive, and you must 
wear it, making it impractical. 

The two inventors patented the bat 
themselves and presented their work at a 
conference in London earlier this year. 
Since then, they've met parties, includ¬ 
ing the British Technologies Group ven¬ 
ture capital firm, who are interested in 
the bat's commercial possibilities. There 
are no plans for the bat to go into com¬ 
mercial production yet, but the high 
speed of development in the virtual-real¬ 
ity industry means that once a standard 
metaphor is adopted, the bat could be¬ 
come as well-loved as the mouse. 


country to solve this problem. 

Although some pundits said that Mi¬ 
crosoft Windows 3.0 would be the end of 
Quarterdeck, the company claims the re¬ 
verse. Sources close to Quarterdeck say 
that European sales of the Windows- 
compatible version of QEMM (version 
5.11) were up 400 percent last quarter. 
The more likely casualty of Windows 3 .0 
would be Desqview, but we could not 
verify any information on Desqview's 
sales since the debut of Windows 3.0. 
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AC1440/AC 1448. 

14”super VGA up to 
1024 x 768 interlaced 
and non-interlaced 


MS 1490 New. 

14 " Multiscan colour 
monitor for XT/A T and 
PS/2 families of Personal 
Computers 


AM 1412. 

14" Analog Mono high 
resolution 720x480 
tdeal for DTP and WP 
type applications 


AC 1432. 

14" Analog Colour VGA 
monitor compatible with all 
VGA systems including the 
IBM PS/2 range 


OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

InterQuad provide exactly what you are 
looking for; sharp images, crisp text, and vivid 
colours, all presenting the information you need 
with faultless clarity. 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection. 

'Quality' is the ultimate message which shines 
out clearly from every screen. 

These display monitors are designed and 
manufactured to the highest standards, with 
every unit passing a series of stringent test 
procedures. 

They also have 'the right attitude' to everyday 
working - all feature an integral tilt and swivel 
base permitting choice of the best viewing 
position for comfort and convenience. The 
result: monitors which will he an asset to any 
office. 

A BRAND NEW 14"! Look closely at our new 
autoscanning 14" intelligent high resolution 
monitor! (Main illustration). It automatically 
synchronises 31 5 and 35.5 kHz and 
50 to 90 Hz. 

The AC1440 supports VGA, Super VGA (800 
x 600) and IBM 8514A (1024 x 768 interlaced) 
and has a dot pitch of 0.28mm. The AC1448 
supports 1024 x 768 non interlaced. 

InterQuad can give you a completely fresh 
angle on brilliant graphics, data, and whatever 
you want to see. 

Contact us at the address below. 



INTERQUAD bate international distributors AUSTRIA. Micropoint Warenvertnebs GmbH. Tel: 02236 82575 BELGIUM Cloetens Distribution Tel. 03 828 2823 CYPRUS. Mecbatrvnic Ltd Tel 024 44192. 
DENMARK. Tecbuare A/S. Tel. 42 94 80 33 HOLLAND, Akam Electronics bn. Tel: (0) 79 443200 ICELAND , Oriolvutaekni-Tolvukamp bf Tel 354 1 687220 ISRAEL . Hal Computers Ltd. Tel: 03 575 0625 
ITALY. Bit Computers Gruppo Sr.l Tel 06 4295236 NORWAY. Dataimport AS. Tel 05314085 PORTUGAL. Oecada Fquipamentos de Electronic* e Cientiftcos Tel 01 574984 SPAIN SDISA Tel 01 413 7246 
SWEDEN. Dataimport AB Tel: 08 71694 55 SWITZERLAND Mini-Peripherals AG. Tel. 04236 58 77 YUGOSLAVIA Boman Establishment (Liechtenstein) Tel: 7523945 
KENYA. Computecb Consulting Services Ud Tel: 02 721314 GREECE. Plural SA Tel: 6550827 

InterQuad Limited 653/654 Ajax Avenue. Slough. Berkshire SL1 4BG England Tel: (44) 753 36464/(44) 753 34421 ext 139 Telex 847542 INTQAD G Fax. (44) 753 77256 
Germany: InterQuad Computer GmbH Tel: (49) 6102 20 080 France InterQuad SAR.L. Tel: (33) 1 46840515. 

Circle 444 on Inquiry Card . All trademarks fully recognised 










































Your Source For Software 


ACCOUNTING 


DA( Easy Accounting 

85.00 

Puciali 2050 

35.00 

2 

I 

CO 

i 

I 

£ 

235.00 

Quklfia4.0 

39.00 

Mips III 

195.00 

Turbolax 1040 Personal 

42.00 

Turbo Tan 1040hd«skini»l 

229.00 

CAD 


Auiwkekh 3,0 

149,00 

Design Cad 30 3.1 

205,00 

0n»gn Cod 20 9.2 

155,00 

Generic Cadd 5.0 

235.00 

COMMUNICATION! 

Carbon topy Plus 5.2,2 

109.00 

(Jose Dp Customer 3.0 

129.00 

Cwnpifteivc toembership kit 

22.00 

Miroi III 2,0 

89.00 

ft Anywhere IV 

99.00 

PriKomm flits V2.0 

65.00 

Sefkdion 2+ 4.0 

225,00 

Relkiion 4+ 4.0 

299,00 

Smorterm 340 

199,00 

Smaderm 320 VI.2 

135,00 

Smorttom Free 1,0 

75.00 

DAT ABASE 


Clarion Personal Devd 2.0 

52.00 

Clarion Professional Oeref 2,1 

475.00 

cr W B5.o 

529.00 

flala Ease 4^ 

459.00 

DBase IV 1,1 

489.00 

Fanhose Plus 5/0 7.1 

195.00 

Foxpro S/U 1,02 

455.00 

Moruuch 1.0 

315.00 

Parorkut 3.5 

525.00 

Paradbx 3.5 Upgrade 

145.00 

ft file 5.0 

69,00 

m hi Kept Witter 4.0 

155.00 

Lll ftogranmer 

342.00 

DESKTOP PUBLISHING 

Bilslr-eam Ftmts {each) 

05,00 

Fjeedam of Ptesi Light 

59.00 

Fieedom ol Press 2.2 

249.00 

GoscriptPkis 

179.00 

PFSFirsI PuWhher 3.0 

95.00 

Pidessional CT^Att Gallery 

159.00 

Readriglil 

-319.00 

The New Flint 5liap 

39.00 

LHhasrrepI Plus 

279.00 

Ventura PiiAsher Odd 

549.00 

ID U CATION/ 


ENTERTAINMENT 

FSglir Simulator 4.0 

39.00 

IfliNgs Quest V 

45.00 

language Assivluni F iHKh 

45.00 

lerguttgeAssrLlanl Gnmott 

45.00 

LonguugeAssii.lmifllfjlian 

45.00 

LnaguageAssnlanr Spomsli 

45.00 

PCHobe4.0 

39.00 

Simcity 

33.00 

Simeflith 

45.00 

Test Drive IP: H« Fusion 

37,00 

Where In Thu World.. .Dduie 

52.00 

FORAK$/TL OWC KARTING 

Fbwdiurri&glll 

145.00 

form tod Geld 

59.00 

Formiype Complete 

169.QO 

Enleradre fasyflow 6.1 

ID 5.00 

Qrg Plus Advanced 5.0 

65.00 

PeiFMfn2,l 

85.00 

GRAPHICS 


Dan Sikkim Oema 8 3.0 

189.00 

Delure Paint II Enhanced 

85.00 

Drawled 1.1 

279.00 

Freelance Plus 3.01 

329,00 

Harvard Grephits 2 J! 

299,00 

H*rak2,0 

99.00 

HotSlwtGfupJiin 

I49.00 

Insel Plus (w/HDoak) 

135.00 


ft Paintbrush U -6S.00 

KPaintehEVPlus 112,00 

Pizazz Plus 2.Q 65,00 

Presentation lust Force Dw 1 75,00 
HARDWARE 
^PERIPHERALS 
Adobe teaip! Carltidge 299.00 
ATI VGA Wader* 256 W/Mse 209.00 
Best Dote Tiavellet 169.00 

Best Dcto?6?ThK/ModOT BrdtBS.M 
Conoi BJ-10B Bubblel&r 349,00 
Copy 11 ft OpiioeBoordDto 115,00 
ftodatdmsoMB moo 
Iniel BQ3B7'5X 305,00 

Intel Sattsiowon Seaid 395,00 
Lop tech Dus Mouse 05.00 

Loff tech Serial Mouse 75,00 

Logitech Scan Mon Plus 159,00 

Logitech Stanmnn 256 319.00 

Logitech Trackman Serid/Bos 09.00 
MS Mouse w/Wm 3,0 Ser/Bus 159.00 
MS Mouse w/Peint Seiwl/Bus 10 5.00 
Pacific Data 1-2-4 Plus w/0MB 115,00 
Pacific Data H-4 Plus w/?M0 245.00 
Pacific Page /2 MB Memory Brd 365.00 
Pacific Page Peiwiol £ditirsn 36 5.00 
Pacific 4 Memory Board w/OMB 75.00 
Padfrc 4 Memory Board w/2MBl 99.00 
Pdcilk 6 Memory Beard w/4MB335,00 
ZtlnrOrw Font Cartiidgs 269,00 
Flatter In A Carliadge 249.00 

flutter InAtmwidjje PI 239,00 
Pi«. Periph 2400 Ext V.4Z Bis 215.00 
Pr«. Periph 2400 Ini V.42 Bis 179.00 
Supes Cartridge 1 by 10 (rifling 275.00 
Super Cortiidge 2 by H) logifig 4 79.00 
WorldptKi 2400 229.00 

Wot Idpwt 2400 w/MfiP 339.00 

WofldpMl 2496 469,00 

WwFdpwi 9600 635.00 

Zoom Int 24/96 95.00 

Zoom hi 24/96 105,00 

INFORMATION 
MANAGEMENT 
□skSum 5.0 175.00 

Calendar Cieatar Ptos 3.0 45.00 

lnfaselerll.1 55.00 

Instant Remit 69.00 

Lotus Agenda 2.0 299.00 

Quick Schedule Pits 62.00 

INTEGRATED 

Bgfht fn One 2.0 39.00 

talus Wads 95.00 

MS Wads 2.Q 95.00 

PF5 First Ch&ke w/Mgy 92.00 
Symphony 2,2 509.00 

LANGUAGE/ 
PROGRAMMING 
Brief 3.0 179,00 

BTree Filer Multiuser 119,00 

ITriwe 5,1 439,00 

C Tools Plus 92.00 

Kedit 105,00 

MS Mihiq Assembler 99.00 

MS Bosk 7.1 Ofd System 329.00 
MS C 6.0 329.00 

MS FiMlran 5.0 299.00 

MS Quick Basic 4.5 67.DO 

MS QuickC 2,5 67.00 

Marlon Editor 2,0 63.00 

Qbjecr Prgl&ssicmol U 129,00 
Powetbout 79,00 

Power Tofit Rm 92,00 

Smalltalk V 206 129.00 

Turbo C ++ Pidessiard 199.00 
Turbo C h Pro! Upgrode 149.00 
Turbo C Toots 92.00 

Turbo Posed 6,0 99.00 

Turbo Posed Professional 6.0 199.00 


Tata Professional 85.00 

2ortechC++2,l 14 9.00 

NETWORKING 
Loulastk 2MBPS Adapter 16 5.Q0 

Lantasbc 2M0PS Starter Kit 35 9.00 

Lnntasrk Ethernet Adapter- 22 5,00 

LnritaEFk Ethernet Starter Kirt 509,00 

Novell Nf 1000 169,00 

Novell NC200Q 199.00 

Western Diglnl E Ihermrd Plus 155.00 

Western Digital Etbercud +16 189.00 
Word Perfect Office Sfack 329,00 

Xircom Packet Elheiner Adapter 399.00 
OPERATING 
ENVIRONMENTS 
Oesqviaw 2.3 02.00 

OeHiwew 336 2.3 135.00 

08 005 5.0 139.00 

Oeawarb Ensemble 125.00 

HP New Wave 115.00 

MSD0S3.3w4.0T 72.00 

OS/2 

WS Word for OS/2 335,00 

Miifacope 05/2 Debugger 1,1 309.00 
SmallmlV/V PM 299.00 

PROJECT MANAGEMENT 
Haivaid Project toanogei 3,01 455.00 

Sotor Protect Scheduler V 429,00 

Timeline 4.0 469,00 

STATIST! CS/SCIENCE 
Sreinrmder 149.00 

Ou Writer Deluxe 249.00 

Derive 139.00 

Otapliei 145,00 

Maibrnd 2,5 319,00 

toathemolim 386 w/3B7 5upp845,00 
Print A Plot 2.0 109.00 

SigmoPfel 435.00 

Soutter w/Bios 135.00 

SPSS/PC Plus Bate 185.00 

Statgruphics 569.00 

Surfer 359.00 

Sysla! 5.0 649,00 

SPREADSHEET 
Allwoys (lertus l j 2‘3 w Sympy) 119,00 
Baler Xf 579.00 

Impress 79,00 

Lnfu 1-23 Vw 2.2 339.00 

Late 1-2-3Vef.il 419.00 

Qiwtlre Pro 2.0 319,00 

Quatlra Pia Ujtgrmds 95.00 

Sideways 3,3 59,00 

Baler 5,1 359,00 

UTILITIES 

1 Oh + 3.5 49.QO 

386 h The Mm 5.1 
Above Disk 4,0 65,00 

Abiding 59.00 

Automenu4,7 39.0D 

fUne Mon iw PS/2 05.00 

Brooklyn Bridge 3.0 09.00 

Central Point Back-up 63.00 

Check II 05.00 

Copy II ft 6.0 27.00 

Copywite 65.00 

DiiectAccesiS.O 65.00 

&sk Manager 39.00 

Disk Mi™ Gold 95.00 

Fastbock Plus 2.1 115.00 

Headroom 2.0 65,00 

Lap Link Release III 92.00 

Lotus Magellan 2.0 109.00 

Mace Utilities 1990 92.00 

Mare Em (286 la the Max) 55.00 

Netrrwm (10 User) 159,00 

Nelrown Single User 49.00 

Nflf ion Artrtvirus 09,00 

Notion Cammander 3.0 99.00 


Nurlan Unifies Advanced 5,0 

115.00 

PCKwik Powetpflk2.Q 

75.00 

PC look Deluxe 6.0 

87.00 

Power Menu 

59.00 

Flint Cache 

99.00 

Print 0 5.0 

89.00 

(Htosll 

39.00 

Qemtn 386 5>1 

62,00 

Oram 

52,00 

SdtwmeBiidgH.l 

79,00 

Softwme Carousel V5,0 

S5.00 

Spindle II 

67,00 

Vireift 

75,00 

XTree Gold 2.0 

95,00 

WINDOWS 


ABC f lawchniter 

185,00 

Actor 3,0 

029,00 

Adobe Type Manager 

59.00 

AMJ Pralessiannl 

305,00 

Arts £ ||trers Giaphics Editor 

465.00 

AsymemiTMlbook 

299.00 

Bihtroom Foce&ft 

59.00 

Corel Oiaw 2.0 

389.00 

Crosstalk Fat Windows 

125.00 

Oynacotnm Asyndi fur Windows 109.00 

Fault far Windows 

169.00 

Folio Views 

369.00 

Orammalik IV for Windows 

52.00 

liDC Windows Express 3.0 

52.00 

HOC First Apps 

52.00 

IBMOimtl.T 

235.00 

4 

£ 

l 

f 

1 

59.00 

Mkmgiafx Designer 3.01 

485.00 

toktogiafxCbarisjtia 

345,00 

M5 Euel V3.0 

319.00 

MS Power point fat Windows 

319.00 

MS Project (or Windows 

469.00 

MS Windows 3,0 

99.00 

MS Windows Entertainment Pnk 29.00 

MS Wsidows Productivity Pack 

45.00 

MS Windows Softw-we Dev. Kit 335.00 

MSWwd 1,1 for Windows 

325.0O 

Ommpage 306 V3.0 

469.00 

Omnipage ProfessionaL 

655.00 

Owl Guide 

395.00 

Packrat 3,0 

255.00 

PagemflksVd.O 

499.00 

Periann fto 

279.00 

Prafeswr Windows 

30.00 

Safi Type 

115,00 

Spinnaiet PLis 

285.00 

Supetbise 4 for Windows 

425.00 

Thinx 

209.00 

WtH Connect 

02.00 

WinFax 

49,00 

Wingz 

339.00 

Wonkun Plus 2MB 

699.00 

Xerox Formbase 1.1 

3S9.00 

WORD PROCESSING 

IHto CNHploywrikt V 2.1 

245.00 

Fncrfifr for Wordpcif eel 

59.00 

GtommatiL IV 

52.00 

MS Word 5.5 

Z29.00 

Piofessional Write w/Pra Fife 

I65.00 

RightwritoF 4.0 

55.00 

WrudPerferi 5.1 

249.00 

WordPerfect 5,1 Station 

159.00 

WaidSlu 6,0 

249.00 

XENIX/UNIX 


(Menu lire Unix 0p Sys. 1-2 Lher329,00 

lnteBKliwOtv, Syslfm 

509,00 

SCO Fwbcss + 3&i 

715.00 

SCOLIti* Develop Syi 396 

715,00 

SCO Onii Oiieinling S 1 ^ 3G4 

675.00 

SCO VP/B Wire W 

645.00 

SCO VP/IY (2 l)s«) 

355.00 

WonffBiiwl f« SCO 


XmiSUttr 

509.00 


800-733-3888/818-347-7500/s, f s AX 347-937, 


TO ORDER, OR INQUIRE CALL 

800 - 733-3888 

OR FAX YOUR ORDER 

818 - 347-9977 


PRE -SPRING SPECIALS 

, BUY KNOWLEDGE PRO WINDOWS FOR $625 

* and GET Math Toolkit FREEl 

BUY FREELANCE PLUS RECOVE CALCULATOR/PEN SEWER 
'A 1 BUY PC TOOLS RECEIVE A PCT00LS KEY RING FRttl 

* BUY LOTUS 1-2-3 v3.i AND GET HOT AMI PRO (19.95 
MANUFACTURER'S SHIPPING CHARGE) AND RECEIVE NEXT 1-2-3 
UPGRADE TOR $49 toiia mm br wi mum im matuemi 

BUY ANY SPC SOFTWARE GET HARVARD GRAPHICS MOUSE PAD HUE 

i W flomtiwi pod mNk smies bst. 



WORDPERFECT* S I Includes the Tables halm wbkh auto 
mtkoily encloses data you create. The Equation Editor Includes an 
extensive collection ol symbols, characters, and mathematical 
{unctions. You can define mailing label formats, hyphenation is now 
dictionary based, mouse support is offered, and spreadsheets ctrrr fie 
imported into WordPerfect 5.1 documents. 



MAX I M 

AI ' 

S ft 


I __ 

RUN YOUR 386 TO THE M AXI 386MAX and BlueMAX for PS/2s 
let you gel MAXimum performance out of your 386 . Unique 
flex Frame technology allows 3B6MAX to load mare programs into 
high DOS than any other memory manager. Both ore Windows 3.8 
compatible, and our exclusive instancing capabilities allow many 
resident programs to tun reliably in the Windows environment 

386MAX $72. BlueMAX $85. 


A GREAT DEAL IN ANY LANGUAGE! 

... TRANSLATE ENGLISH into 
Spanish, french, German or Italian 

T LANGUAGE ASSISTANT 

|mi 


[ MLCftOTAC acinWARE 


ONLY $45 each 


PLEASE CALL US TOR PRODUCTS HOT LISTED. 
WE WELCOME CORPORATE AND INTERNATiONAi 
ORDERS. WE SHIP TO APO A FPO ADDflfSSfS 
Please Specify Disk Size When Ordering 


Imm&diatB shipment on purchase orders from government end state agencies, cities,, counties, school and universities, * Prices subject to change without notice ■ We ship the latest versions,* We accept Visa, 
Master Card, and American Express,* 2% surcharge bji American Express, * 15% restocking fee for all non-delactive items returned. * Please call (018) 3*7-3400 for an authorization number on defective goods ur 
your return Will not ba accepted, * Due to copyright laws we cannot take back any software where the seal has been broken,* {Domestic Salas) $5.50 minimum shipping per item, less on bulk orders. ■ $10 Blue 
Label shipping * $4.50 C.O.D. charge.* International sales cat! for freight pricing, * Heavier items are charged accordingly. * We do not guarantee compatibility, * Call for prices tor any software item not included in 
Ibis ad, * Order d&sk open 7 A.M. to 5 P.M. Monday to Friday (PST), Saturday 10 A M, to 2 P.M. Circle 42 ? Ofl Inquiry Card, 

PkO. Box !05BS, Canoga Park, CA 91 309 * Showroom: 7959 Deering Ave., Canoga Park, California 91 304, 



























NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Kyocera’s 
Multilight IIIsx 

COLIN BARKER 



has entered the 
European personal 
computer market 
with a 386SX system 


Kyocera Kyocera Electronics is best known for its 

laser printers, but the company recently de¬ 
cided to expand its activities into personal 
computers. The company’s European man¬ 
agement persuaded the head office to design 
and manufacture personal computer^ that 
would only be available in Europe. The Mul¬ 
tilight family consists of a 386SX, a 25-MHz 
386, a 33-MHz 386, and EISA-based 486 
tower systems. If the 386SX is any clue, these systems will be stylishly designed 
and well made. 

Why launch a system just for Europe? Kyocera thinks the European personal 
computer market is much more fragmented than the U.S. or Japanese markets. 
While Compaq and IBM are at the top of the quality spectrum, they account for 
less than half of high-end sales, and no company dominates the other half of the 
market. Although the market looks crowded with suppliers, many have a sizable 
market share in only one or two European countries. In Kyocera’s view, the mar¬ 
ket is wide open, and there is still a chance to become a serious contender. 


A High-End Machine 

The Multilights are high-end machines, 
and they look the part. I tested the Multi¬ 
light IIIsx, which is at the bottom of the 
range but is still a sleek and powerful 
system. It is compact, measuring 67 by 
317 by 320 millimeters, designed to pack 
the maximum features into the smallest 
possible space, with little room or need 
for expansion, apart from a modem. It is 
powered by a 20-MHz 386 microproces¬ 
sor and has a generous 2 megabytes of 
RAM, with the option to expand this to 4 
MB on-board. The hardware supports 
EMS 4.0. 

The system uses an Intelligent Drive 
Electronics hard disk drive controller, 
which is located on the motherboard and 
controls the standard 50-MB hard disk 
drive. There is a connector on the back of 
the machine to attach an external 100- 
MB hard disk drive. The standard con¬ 
nections are generous, with two serial 
ports, a parallel port, and an LCD moni¬ 
tor connection along with the VGA moni¬ 
tor attachment (the motherboard sup¬ 
ports VGA). The keyboard plugs into the 
front of the unit, and the system has a 
Microsoft-compatible mouse. The only 
floppy disk drive available is a 3^-inch 
internal unit. Kyocera sees no need to 
support monochrome monitors, so it of¬ 
fers a 14-inch multiscan Sony Trinitron 
monitor. 

The unit is small enough to fit into a 
briefcase, although at 20 pounds with 
keyboard and cables it is not light. The 
LCD screen makes the system semi- 
portable. It would be OK to take it home 
at night, but it is not the sort of system 
you are going to carry around the world. 

Graceful Design 

While it is not small enough to carry 
around easily, the unit looks great on the 
desktop. It is one of the new generation of 
systems that is trying to distinguish itself 
with style. The designer approach to the 
personal computer has been attempted by 
many suppliers, with distinctly mixed re¬ 
sults. But Kyocera, like other companies 
(Victor is a good example), thinks execu¬ 
tives no longer equate computer size with 
power. This is a system whose compact¬ 
ness and eye-catching two-tone design 
aim to distinguish it from the rest of the 
pack. 

The software offered includes DOS 
4.01 and Phoenix Technologies’ DOS 
Help! utility. Unlike with most systems, 
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Ci\ am writing an introductory 
textbook on the languages of the 
world, and Multi-Ungual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy.?? 

—ANATOLELYOV/N, Professor 
University ofHawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-Lingual Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports oi> 
screen foreign characters—with accents 
and vowel points—with no hardware 
modifications, Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 


{ VftA° V ' 

V <v 

/ —»— V 

[MttltiTJnsuai 

c>c Aofa/is-i 

A product of 

Gamma Productions, Inc. 

710 Wllshire Boulevard, Suite 609 
Sana Monica, CA 90401 USA 
1U. 213-394-8622 Fan 213-395-4214 

AUTHORIZED DEALERS; 

Australia; Belfer Electronics 3-527-7211 

Canada: Bayer Bus. Machines 416-624-4001 

Germany: Ing Kohler 069-76-98-29 

Iran: I.BI (USA) 714-727-1223 Fax 714-727-1226 

Italy: Quotha$2 055-22-98-022 

Mid East; H. Dergham & Sons— 

Lebanon 1423-639 
Netherlands: Wilson 020-23-83-95 
UK; 2020 Tfechnology 01-793-0005 
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the documentation is crammed with in¬ 
formation, with all you need to know 
about the system and a complete DOS 
manual. The documentation is well pre¬ 
sented and indexed—a nice touch. 

This is not a bargain-basement system; 
pricing on all the Multilight systems is 
between 5 percent and 10 percent below 
Compaq’s pricing. The price is in the 
same range as those of Tulip of Holland, 
Apricot of the U.K., Olivetti’s high-end 
personal computers, and Schneider of 
Germany. Against this group, the Multi¬ 
light compares well. 

One of the nice things about this sys¬ 
tem is its details. The packaging of the 
system is excellent, and the unit is well 
designed, with two feet to hold it upright 
on the desk. Also, the system fan is very 
quiet. 

In terms of performance, the Multi¬ 
light checks out at the speed of the Am- 
strad 386SX—in other words, slightly 
higher than the average for a 386SX. 

The Bigger Multilights 
Many of the qualities of the Multilight 
lllsx apply to its more powerful sibling, 
the Multilight III25. This 25-MHz 386 
system uses the same system unit and 
motherboard as the 386SX-based system 
and has the same specifications. The 
other three systems in the Kyocera fam¬ 
ily will be available later in the year. 

Unlike a number of European manu¬ 
facturers, Kyocera is adopting the EISA 
bus. There will be eight expansion slots 
for the 33-MHz 386 and the 486 systems. 
The units are floor-standing and offer 2 
MB of memory, which is expandable to 
60 MB, Standard equipment includes 
5%- and 3%-inch floppy disk drives, 
along with a I00-MB hard disk drive. 
Kyocera says that cache memory will be 
available, but does not specify the size at 
this writing. 

If the larger systems are anything like 
the smaller ones, Kyocera will opt for 
off-the-shelf components. Indeed, there 
is nothing fancy about the internal fea¬ 
tures of these systems. The difference is 
in the design and packaging of the sys¬ 
tems. They are up-market, look the part, 
suggest that no corners have been cut in 
design or manufacturing, and compete 
favorably with companies like Compaq 
and IBM. 

Europe Offers Variety 

The question remaining is, Why bother? 
Who needs another standard personal 
computer on the market? Most of the 
marketing information on Europe seems 
to back up what Kyocera’s executives 


think. At one level, the European market 
is mature. Personal computers have been 
around for a long time, and the customers 
are getting more and more sophisti¬ 
cated-many of them are on their third or 
fourth purchase. But on a second level, 
the market has not stabilized. The mix 
and match of leading suppliers, with the 
possible exception of IBM, Apple, and 
Compaq, changes every year. There are 
a lot of computers being manufactured 
and a lot of people to buy them. Japanese 
suppliers have not gained the market 
share you would have expected, consid¬ 
ering their dominance of other electron¬ 
ics fields. 

Kyocera is known in Japan as a maver¬ 
ick company, founded by an executive 
from one of the big corporations who 
went out and formed his own company 
when his employer would not use one of 
his business ideas—a very un-Japanese 
thing to do. Now the company thinks that 
the European market is ready for a new 
series of personal computers, and with 
its considerable marketing skills, Kyo¬ 
cera should succeed in capturing a sig¬ 
nificant market share. 

But there may be another motive be¬ 
hind the decision to concentrate on Eu¬ 
rope . For all the talk of the single Euro¬ 
pean market, it still consists of a series of 
nation-states, some of which are large 
enough to provide a comfortable market 
in their own right. In Europe, it is possi¬ 
ble to enter the personal computer mar¬ 
ket on a modest budget and see signifi¬ 
cant returns quickly. 

You can expect to see an influx of new 
companies into the personal computer 
market across the continent for some 
time to come. Although the plethora of 
choices will not make it any easier to 
select a computer system, European buy¬ 
ers should be able to get a good bargain in 
the deal, m 


Colin Barker is a former BYTE editor 
based in London . He can be reached on 
BIXc/o “editors . " 
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Multilight IIIsx 

(price not yet available) 

Kyocera Electronics GmbH 
Emanuel-Luetze Strasse IB 
D-4000 Dusseldorf 11 
Germany 
49-211-529-824 
fax:49-211-596-709 
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UDS offers more choices, 
more features than any other 
modem builder 


UDS, acknowledged by leading trade 
magazines and independent research 
organizations as the world’s premier 
supplier of V.32 modems, offers more 
variations on the V.32 theme than any 
other manufacturer. 

Every modem in the UDS V.32 family 
has the dial-up, full-duplex 9600 bps 
and associated fallback capabilities 
mandated by the CCITT recommenda¬ 
tion. Beyond basic V.32 conformity 
lies a myriad of features and options. 
Among the user options available are: 

PACKAGING — UDS V.32s may be 
ordered as board-level IBM plug-ins, 
in standalone packages or as central 
site rack-mountable cards. 


THROUGHPUT - Selected models 
offer MNP® levels 4 and 5 for error 
control and data compression; others, 
in compliance with CCITT V.42 bis, 
offer MNP or LAP-M compression 
throughput rates up to 38,400 bps. 

CONNECTIVITY - Sync-Up™ board- 
level versions of V.32s are available 
for various combinations of BSC, SNA 
and OS/2 host-to-remote communi¬ 
cation for EDI, X.25, BSC, SNA and 
LU6.2 applications. 

PC APPLICATIONS - V.32s are 
available in the FasTalk® configuration, 
designed especially for PC use. 

INTERNATIONAL ACCEPTABILITY— 

Several versions of the UDS V.32 have 


already been qualified to non-U.S. 
operating standards, assuring their 
acceptability in multi-national networks. 

Features and value make UDS the 
favorite choice for V.32s. For a look at 
the whole menu, contact UDS, 

5000 Bradford Drive, Huntsville, AL 
35805-1993. Telephone 205/430-8000; 
FAX 205/430-8926. 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, tvt. visa, cod 


Elex International , Inc. 

125-127 North 4th St. 
Philadelphia , PA 19106, USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems, SA 

65 Rue du Lausanne 
1202 Geneva , Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem 41 22 7357280 
FAX: 41 22 7381190 
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Olivetti Tosses Its Hat into 
the 386SX Ring 



I n 1988, the 25-MHz 386 
was king, and 386s in gen¬ 
eral were too dear for all ex¬ 
cept those who could justify 
Ultimate Power, Compaq in¬ 
troduced the first 386SX in 
June of that year, but prices 
were still high compared to 
those of the 286, Now, this is 
no longer the case. After a few 
iterations and some hot com¬ 
petition, 386SX-equipped 
PCs are beginning to come 
within range for most of us— 
and just in time, too, 

PCs equipped with 386SX 
microprocessors may, in fact, 
be the minimum specification 
for business machines in the 
1990s. The steep decline in 
pricing should make 386SX- 
based PCs affordable to al¬ 
most anyone. And the amount 
of available software, led by 
Microsoft Windows 3,0, is in¬ 
creasing. 

Tb e t riu mphant appe a ranee 
of Windows 3,0 on the world 
stage has finally driven home 
the advantage of 386 comput¬ 
ing. For a little more money 
than the cost of a 286, you can 
get the same 32-bit compati¬ 
bility, 386 memory manage¬ 
ment, and virtual 8086“-mode 
capabilities as the full-house 
386DX microprocessor. And 
to make Windows snap to ac¬ 
tion, you need the power of at 
least a 16-MHz 386 micropro¬ 
cessor. 

Olivetti has designed a 
range of third-generation 
386SX machines that incorpo¬ 
rate the performance and fea¬ 
tures it believes business PC 
users require. The two ma¬ 
chines in the range are the 
M300-05, a low-cost, entry- 
level computer, andtheM300- 
10, which offers about 25 per¬ 
cent more horsepower, bigger 
hard disk drives, and similar 
housing. 

The M3QO-05 sits on a 15- 
inch square of your desktop, 
providing a relatively small 
footprint but still leaving 
room for internal features. 


Olivetti brings some style to 
the rather staid world of stan¬ 
dard beige boxes with its use of 
a gray finish and a variety of 
slots, holes, and louvers. The 
system's front panel contains 
the power switch and an over¬ 
size hard disk-access LED 
that shows you when your disk 
is hard at work. However, 
there is no reset button, and se¬ 
curity could be a problem be¬ 
cause the system has no lock. 

The M300-05 is an office 
workstation, so it comes with 
your choice of a 3 te-inch 40- 
or 100-MB hard disk drive. 
The drives use an embedded 
interface, which doesn't re¬ 
quire a bus-mounted control¬ 
ler, In addition, the M300-05 
not only comes with a 3 l A-inch 
floppy disk drive, but also 
provides space for a 5 *4-inch 
floppy disk drive for those 
users who have files on Sc¬ 
inch floppy disks. 

The company has made up¬ 
grading the M300-05 easy. It 
is a fast and simple job to re¬ 
move the system's cover (it 
lifts off after you loosen only 
two finger screws). Once the 
cover is off, you can add mem¬ 
ory, a floating-point copro¬ 


cessor, or an expansion card in 
the machine's four full-length 
16-bit IBM AT-style expan¬ 
sion slots. 

The motherboard features a 
large proportion of surface- 
mount technology and, there¬ 
fore, takes up hardly more 
than half of the floor area of 
the case. As with most modern 
PCs, the I/O services are inte¬ 
grated into the motherboard, 
which includes a standard 
640- by 480-pixel VGA, 25- 
pin parallel and serial ports, 
and receptacles for PS/2-com¬ 
patible mouse and keyboard 
connectors, Olivetti has kept 
the number of components and 
connections down to decrease 
cost and increase reliability— 
features greatly appreciated 
by end users. 

The M300-05's micropro¬ 
cessor is a regulation Intel 16- 
MHz 386SX. While this was 
once a fantastic amount of pro - 
cessing power three years ago, 
it now merely represents the 
entry level for serious business 
computing. 

The system comes with just 
1 MB of RAM, but it is ex¬ 
pandable to up to 5 MB on the 
motherboard via four single 


in-line memory module sock¬ 
ets. While 1 MB is enough for 
simple DOS users, most users 
will want at least 3 MB to use 
the multitasking capabilities 
of Microsoft Windows 3.0. 

Olivetti is pitching its latest 
386SX against fairly stiff com¬ 
petition—the rBM PS/2 Model 
55 SX was the most popular PC 
in 1990 ( judging by the market 
research figures for the U.K. 
and Europe), followed closely 
by Compaq's 386s and 386N 
machines. There's also plenty 
of competition from the likes of 
Amstrad, Apricot, and Tan- 
don, who put 20-MHz 386SX 
microprocessors in similarly 
priced systems. 

Is the 386SX really what we 
all need for the dawning Win¬ 
dows era? The graphical user 
interface environment is so in¬ 
viting that one tends to load it 
down with heavyweights like 
Corel Draw and Microsoft 
Excel, and performance suf¬ 
fers. This year promises a few 
microprocessor developments 
from AMD and elsewhere that 
will put more power in more 
users* hands for even less 
money. 

Should you buy a 386SX 
now, or should you wait? 
Based on the current installed 
base (largely 8086 and 286 
machines), I would have to say 
that upgrading to a 386SX as 
soon as possible is a step in the 
right direction. 

—Paul Lavin 
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M300-05 and M30O-1O 

(prices not yet available) 

Olivetti spa 
Via Jervis 77 
1-10015 Ivrea 
Torino 
Italy 

39-125-52-12-09 
fax; 39-125-52-15-46 
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Digital Research’s 
Multiuser DOS 



W hile DOS has become 
the standard single- 
user operating system for PCs, 
there is no shortage of choices 
in multiuser operating sys¬ 
tems. Digital Research (DR) 
of Monterey, California, has 
been selling multiuser operat¬ 
ing systems for PCs since the 
first PC was launched. One of 
these is Concurrent DOS 386, 
a fully featured, multiuser 
version of DOS. 

In 1988, DR introduced a 
single-user, single-tasking 
version of DOS called DR- 
DOS. Over the years, the com¬ 
pany has continued to enhance 
the product. DR-DOS 5.0, 
which it launched last year, 
has a memory management 
system that frees up 620K 
bytes of DOS's 640K bytes of 
application-usable memory. 
That, together with some 
other features, makes it agood 
alternative to Microsoft DOS. 

DR has combined several 
features of Concurrent DOS 
386 and DR-DOS 5.0, togeth¬ 
er with some enhancements, 
into a new operating system 
called Multi-User DOS. The 
operating system is a replace¬ 
ment for Concurrent DOS 386 
and a partner for DR-DOS 
5.0, which will continue as 
DR's single-user operating 
system of choice. Like all the 
DR-DOS operating systems, 
Multi-User DOS was devel¬ 
oped in the U.K. 

Multi-User DOS can sup¬ 
port up to 64 users operating 
386-based systems and up to 
128 users operating 1486- 
based systems; but these are 
only theoretical limits, and it 
is unlikely that many networks 
of that size will be imple¬ 
mented. Most networks will 
have between 2 and 5 users, 
with 10 to 12 users being a 
practical maximum for most 
applications. Each user can 
have up to eight “virtual PCs"' 
running simultaneously and 
can move between them using 
hot keys. 

Multi-User DOS has a 


memory al location system that 
divides up the physical mem¬ 
ory according to the amount of 
available memory, the number 
of users on the system, the 
number of screens each user 
opens, and the memory re¬ 
quirements for each applica¬ 
tion. Each time a user opens a 
virtual screen, the full 640K 
bytes of memory is, in theory, 
available along with space in 
high memory for TSR pro¬ 
grams. But this space is not 
allocated in physical memory 
unless the user's application 
needs it, Multi-User DOS uses 
the same approach as Concur¬ 
rent DOS 386: It works in the 
background to minimize the 
memory and processor re¬ 
sources that each application 
requires. The system can then 
maintain maximum perfor¬ 
mance. 

DR has also incorporated 
into Multi-User DOS some 
improvements in performance 
balancing. The most impor¬ 
tant one is the introduction of 
an application-profiling sys¬ 
tem that can spot which appli¬ 
cations are in use and which 
ones are asleep. This feature is 
based on DR's BatteryMax 
software for portable PCs, 
which tries to maximize bat¬ 
tery life by turning off the 
portable when it is not in use. 

Multi-User DOS offers two 
caching systems; A system- 
memory cache that is config¬ 
urable to almost any size {de¬ 
pendent on physical memory), 
and a hard disk cache. The 
system-memory cache writes 
through to the hard disk cache 
as a safety precaution in the 
event of a power failure. 

When you are using the sys¬ 
tem, it gives you the impres¬ 
sion that you are working with 
a single-user DOS system. If 
the application you are work¬ 
ing with runs into trouble and 
hangs up, you can use the soft 
reset (Ctrl-Alt-Del) without 
affecting other applications. 
Multiple users can open sin¬ 
gle-user applications, but only 


Multi-User DOS 
About £495 

Requirements: 

IBM PC with at least 1 MB 
of RAM (more than 1 MB is 
recommended), one floppy 
disk drive, and a hard disk 
drive; PC-compatible 
terminals or PCs. 


one user can open an individ¬ 
ual data file at one time. It is 
the user's responsibility to en¬ 
sure that the copyright on sin¬ 
gle-user software is observed 
properly. 

Setting up Multi-User DOS 
is simple. There is a complete, 
menu-driven front end that 
guides you through what could 
otherwise be a very complex 
setup procedure. The soft¬ 
ware analyzes the system to 
see what memory, disks, and 
ports are available. To facili¬ 
tate the setup procedure, you 
simply use the defaults. You 
install your applications soft¬ 
ware just as you would on any 
DOS system, and single-user 
applications work as if they're 
on a single-user system. 

The comprehensive secur¬ 
ity system allows you to allo¬ 
cate identities, passwords, and 
privilege levels to users. It also 
includes the concept of file 
ownership, in which you own 
any files that you create and 
can give other users access to 
your files but still stop them 


Digital Research (U.K.) 
Ltd. 

Oxford House 
Oxford St. 

Newbury 

Berkshire RG13 1JB 
U.K. 

44-635-35304 
fax: 44-635-35834 


from writing to your files. If 
you permit other users to 
amend any of your files, the 
system keeps a record of the 
users that have made changes. 

In addition to common di¬ 
rectories and subdirectories, 
each user can have personal 
directories. The system man¬ 
ager can control access to di¬ 
rectories and allocate priv¬ 
ileges on three levels: read 
only, read/write, and read/ 
write/delete. 

Interestingly, you can lock 
any hard disk drive on the sys¬ 
tem so that a potential intruder 
cannot boot up the host system 
from a floppy disk and try to 
bypass the security. This fea¬ 
ture should also help stop vi¬ 
ruses from being introduced to 
the system. 

All in all, Multi-User DOS 
is an efficient and secure 
multiuser operating system. 
Users who want a small multi¬ 
user DOS system rather than a 
relatively expensive network 
should welcome it. 

—Colin Barker 
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JC BOARDS, 


World Class 




Our boards are used by 
OEMs worldwide as the basis 
for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


JC Information Systems Corp. 

High Performance Company Since 1979 
44036 Grimmer Blvd. 

Fremont, CA 94538 
Tel: (415) 659 8440 
FAX: (415) 659-8449 


Our experienced engineer¬ 
ing staff have designed- 
to-spec, many products 
using the latest tech¬ 
nology, for OEMs that 
do their own manufac¬ 
turing. And we can provide 
you as well, with a design that 
offers world class performance. 


Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra¬ 
ordinary quality, performance 
and engineering that goes into 
each JCIS product. 


Made in 

USA 


ictured above is 
a portion of the 
products made 
by JCIS. Our fac¬ 
tories in California 
have been producing boards 
for VARs and OEMs since 1979- 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 
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A Pocket Computer Connection for the Macintosh 


T he Pocket PC from Dis¬ 
tributed Information 
Processing is a pocket-size 
computer that strongly resem¬ 
bles the Atari Portfolio. This 
is no coincidence* since DIP 
designed the Portfolio for 
Atari and retained the rights to 
market its own version of the 
system in Europe. DIP is de¬ 
signing added-value products 
based on the Pocket PC and 
targeting them to specific 
markets. The latest of these 
products is the Mac Profes¬ 
sional, a complete package for 
Macintosh users. 

The Mac Professional con¬ 
sists of a Pocket PC with 32K 
bytes of R AM, a program card 
with a set of utilities (a diary, 
spreadsheet, text editor, cal¬ 
culator, and address book), 
two sets of three nonrecharge- 
abie batteries, an AC power 
adapter/recharger, a serial- 
port expansion box, a serial 
cable for attaching the Pocket 
PC to a Mac, Pocket Mac soft¬ 
ware, and documentation. 

I found the documentation 
particularly good. It includes 
a 200-page user's manual and 
five pocket-size books that let 
you learn about the package 
while you are on the move. 

The Mac Professional has 
two main objectives. First, it 
lets you modify some of the 
Pocket PC applications on a 
Macintosh. For example, you 
can run your diary on both 
your Mac and the Pocket PC, 
and you can import Pocket PC 
spreadsheets to Microsoft Ex¬ 
cel on the Mac, Second, it en¬ 
ables you to use your Mac's 
hand disk drive as a repository 
for Pocket PC files and as a 
backup for the Pocket PC. In 
effect, it lets you use the 
Pocket PC as a mobile exten¬ 
sion of your Mac. 

There are some problems, 
of course. The Pocket PC runs 
a DOS-like operating system 
that produces DOS-compat¬ 
ible files. So, because it is a 
DOS machine, there are more 
severe limitations on its use¬ 
fulness than there would be if 
you linked it to a PC. In addi¬ 


tion, it doesn't have the look 
and feel of the Mac, and the 
only files you can use on both 
systems are text files. How¬ 
ever, it seems unlikely that 
you will see a fully Macin¬ 
tosh-compatible computer that 
you can carry around in your 
jacket for some time; there¬ 
fore, it is a neat compromise 
for Macintosh users who want 
a hand-held computer rather 
than a heavy—and expen¬ 
sive-portable. 

To set up the system, you f it 
the serial-connection expan¬ 
sion board onto the side of the 
Pocket PC and plug the serial 
cable into your Mac's printer 
or telephone port. Next, you 
load the Pocket Mac software 
onto you r Mac's hard disk (you 
can also use it with a floppy 


Mac Professional 
£399.95 

Requirements: 

Mac Plus or higher with 
512K bytes of memory and 
two floppy disk drives or a 
hard disk drive. 


diskdrive-only system). 

After you install the soft¬ 
ware, you download the link¬ 
ing software to the Pocket PC. 
Space on the Pocket PC's in¬ 
ternal RAM disk is limited, so 
you may want to download this 
software every time you make 
a connection, but it's not abso¬ 
lutely necessary to do so. The 
data transfer rate is 1200 bps, 
which is pretty stow. 

To start the linking pro¬ 
cess, you run the Link pro¬ 
gram on the Mac and then on 
the Pocket PC. The Mac beeps 
and then displays the directory 
of the internal disk drive 
(drive C) on the Pocket PC, It 
is important to remember that 
you can transfer files to and 
from this drive only, so if you 
want to transfer files from an 


Distributed Information 
Processing Ltd. 

2 Frederick Sanger Rd. 
Surrey Research Park 
Guildford GU2 5XN 
ILK. 

44-483-301555 
fax; 44-483-301434 
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external program card to the 
Pocket PC, you must transfer 
the files to drive C first. 

Despite the problems that 
the different file structures of 
the Pocket PC's DOS applica¬ 
tions and the Mac's applica¬ 
tions create, the Pocket Mac 
software offers an impressive 
level of interoperability. The 
software includes the Pocket 
PC’s diary and address appli¬ 
cations, which run on the Mac 
in the same way as they do on 
the Pocket PC, and you can 
freely exchange files between 
the two systems. The Pocket 
PC's text editor is a good one 
for short documents (consid¬ 
ering the limitations of the 
memory and screen size), and 
it lets you export text files into 
whichever word processor or 
editor you use on the Mac. 

The Pocket PC's spread¬ 
sheet system al lows you to pro¬ 
duce files that you can directly 
export to Microsoft Excel. 
Spreadsheet files that you 
copy from the Pocket PC are 
converted as ,WKS or ,WK1 
files. If you wantto copy Excel 
files to the Pocket PC, you 
must first save them in these 
formats. Although the link has 
been created specifically for 
Excel, any spreadsheet that 
can take .WKSor.WKl files 
will accept worksheet files 
from the Pocket PC, 

Will Mac owners like using 
the Mac Professional? Well, I 
found the Pocket PC a good 
system to use, although touch- 
typists will find the keyboard 
difficult to use. Even though it 
is a DOS system, it has a good, 
easy-to-use file manager that 
also provides a lot of help; in 
normal use, you will not have 
to tangle too much with DOS. 
And when it comes to pocket 
computers that you can use 
with a Mac, you are not exactly 
spoiled for choices. The Mac 
Professional offers a fairly 
high level of integration with 
the Mac, which people on the 
move will find useful. Its 
price won’t exactly break the 
bank, either. 

—Colin Barker 
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{to tie continued ,.J 

Jusf pick up the phone or 
return the coupon for more 
information! 

BYTE C491 

< Please send me more Information 
! about; 

256 shades of grey 
multi-resolution: 
up to 1600x1200 
virtual screen: 2000x2000 
VGA Video Engine - 75 Hz 

raP SFINR QUflJTRD 


Phone ___„__,_ 

System; □ PC ISA □ Micro Channel 
Return coupon to: 

ETRP INFORMATION TECHNOLOGY 

Steenovenstraat 1A, 2390 Malle - Belgium 


ETAP's Sfinx Quattro: a new A3-size 
display offering 256 shades of grey, 
ultra-high resolutions {up to 
1600x1200) and a 2000x2000 

virtual screen.___ 

Sfinx Quattro supports Windows 3 
and GEM/Ventura Publisher on four 
high-end resolutions. Moreover 
ETAP's new display system provides 
superior VGA compatibility with a 
flicker-free 75 Hz refresh rate. 

Incorporating 2 custom VLSI chips 
and a 64-bits interna! video bus, 

ETAP's greyscale display offers high 
speed for Windows and Desktop 
Publishing. Thanks to several virtual screen 
resolutions with mouse-controlled hardware 
panning, you can move about very fast in 
documents larger-than-A3-size. That makes 
Sfinx Quattro the ideal display system for 
Desktop Publishing and Windows users....... 


ETRP 

THE IMAGE OF ERGONOMICS 


Name 


Job Title 
Company 
Address 


ETAP SFINX QUATTRO 

1600 x 1200 

very high resolution for 
scanning and DIP 

1440 X 1080 

ideal for DTP, Windows, 

Ventura, Presentation Manager 

1280 x 960 

2x VGA resolution: for DTP 
and windows environments 

1440 x 728 

extremely stable image (96 Hz) 


ALL BRANDS AND PRODUCTS ARE TRADEMARKS OF THEJR RESPECTIVE HOiDERS. 
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SIEMENS 

NIXDORF 

A Sure Sign 
of Quality 

Siemens Nixdorf and Partners 


As a user of electronic data process¬ 
ing systems you require professional 
partners able to give you competent 
advice in solving your computer problems. 
And this is precisely where Siemens 
Nixdorf and their dealers set a new 
standard in the market: 

Siemens Nixdorf QUALIFIED PARTNERS. 

Wherever you see this sign of quality, 
you can be sure to find first-class advice, 
reliable service and a complete range of 
EDP products throughout the whole of 
Europe. And why should you settle for 
less? 

A wide range of hardware. Profes¬ 
sional systems offering top quality and 
performance. Particularly in electronic 
data processing. Made in Germany has 
become an acknowledged seal of quality. 
With the MS-DOS, OS/2, SINIX and 
UNIX operating systems. With integral 

Circle 465 on Inquiry Card. 


software solutions tailored to the needs 
of the business client. 

Siemens Nixdorf is the ideal partner 
for qualified dealers, system and 
software outlets committed to doing far 
more than just selling hardware. And 
Siemens Nixdorf dealers are your compe¬ 
tent system consultants for solving your 
EDP problems. They guarantee that you 
will get the right software solution. Plus 
the service and back-up you require. For 
this is our concept of synergy at work. 

You’ll find Siemens Nixdorf qualified 
partners nearby wherever you are. Just 
write to us for the name and address of 
the dealer nearest to you. 

Our address: 

Siemens Nixdorf Informationssysteme AG, 
Division Reseller 
Burgermeister-Ulrich-Str. 100 
DW-8900 Augsburg / Germany 





SIEMENS 

NIXDORF 


QUALIFIED 

PARTNER 








When we created the world’s first total- 
font cartridge solution for the HP LaserJet* * 
printer, we knew it was more than just 
another font cartridge. 

We knew it could only be a 
Super Cartridge* 

Since then, we've created sev¬ 
eral more equally unique font car¬ 
tridges, all of which have earned 
aw », im that same Super Cartridge title. 

New Super Cartridge 3... 

Beyond PostScript 
Created for use with the HP 
LaserJet III, IQ Engineering’s new Super 
Cartridge ^/Professional Edition is the 
first cartridge of its kind. It offers users all the 
advantages of PostScript printing without the 
drawbacks of other PostScript solutions. 
Unlike emulation cartridges, the IQE 




Super Cartridge 3 requires no additional 
printer memory and lets you enjoy PostScript 
compatibility at the full printing speed and 
resolution of your HP LaserJet III printer. 

Developed in HP’s own PCL language, the 
Super Cartridge 3 contains scalable equiva¬ 
lents of the 35 typefaces made popular by 
PostScript— plus three bonus typeface 
families—giving you complete desktop pub¬ 
lishing capabilities. Including the ability to 
send your documents 
to a typesetting special¬ 
ist for quality output. 

So, whatever you 
do—from word 
processing and 
spreadsheets 
to reports 
presenta- 
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have the perfect Super Cartridge to fit your 
needs, your network and your budget. 

In fact, asingle Super Cartridge maybe 
all you’ll ever need. 

Best of ail, the Super Cartridges feature 
the largest selection of high-quality fonts and 
font, sizes, as well as the most complete range 
of symbols for international, technical, math 
and legal applications. Which is why they 
have earned more awards and accolades than 
all the other font products combined—from 
some of the industry’s toughest critics. 

Call us at 1-80O-765-PONT. Well help you 
find the right Super Cartridge fbryour needs 
at the authorized dealer nearest you. 

Then you can see for yourself what 
makes a Super Cartridge so super. 

Super Cartridge" 


IQ 


Canada: WQ-m-m? 

r vr r , Kir rnTxir 1 Australia; 02280-8374 • Austria; Q1-222-7S7877 • Belgium; 02-652-0010 • if rueil; Oil-212-6355 » Chile: 01-223-2123 * Prance: Ql-40262232 * Germ a ny: 06135-6881; 071-21- 
hiNlrl IN LLKINU • GmceOI9S90-531 * 0tUfStates:0971*4477591 * ffmoKong;838-623S • Italy. 02^290421 • Karm:02-7753183 • Malaysia. 03-238-7541 * Mato: 

01-207-9822 * The Netherlands: 07&3907U51 * j Sen'Zealand: 04-499-0967 * Sisigapare: 01-65-224 <2669 * Spain: 01-559-0619 * Sudden :9b 764-60975 • Switzerland. 643-362040 

• IMitirf Kingdom: G7J-?m?44 * Jugoslavia; 041-414-272 


The Super Cartridges and IQ Engineering are trademarks qf IQ Engineering. LaserJet is a registered trademark o/ Hewlett-Packard Compang. Q1990 IQ Engineering. 
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Fresco Paints 
a Colorful Future 

E TAP Information 

Technology offers three 
color monitors in its Fresco 
range. The Fresco I is a 16- 
inch Trinitron display pro¬ 
viding 8-bit color with a stan¬ 
dard resolution of 1024 by 
768 pixels, switchable to 24- 
bit mode at a resolution of 
512 by 384 pixels in zoom 
mode. Fresco 2 is a dual¬ 
frequency 19-inch Trinitron 
display providing 8-bit color 
in resolutions of 1280 by 960 
pixels or 1024 by 768 pixels 
and 24-bit color at a resolu¬ 
tion of 512 by 384 pixels. 
Fresco Quattro is a 19-inch 
multiscan 8-bit color dis¬ 
play providing eight soft- 
ware-selectable resolutions 
of from 1024 by 768 pixels to 
1600 by 1200 pixels and 
24-bit color resolutions of 
from 512 by 384 pixels to 
800 by 600 pixels in zoom 
mode. 

All three Fresco moni¬ 
tors use ETAP’s VGA Video 
Engine, which lets them 
run all standard VGA appli¬ 
cations full-screen with an 
ergonomic 75-Hz refresh 
rate. The three monitors 
also offer several virtual 
screen resolutions and high¬ 
speed mode for Microsoft 
Windows, Ventura Publish¬ 
er, and Presentation Man¬ 
ager. They are upgradable 
to high-resolution 24-bit 
color with ETAP’s Sky 4- 
MB video RAM extension 
board. Fresco Quattro con¬ 
verts 386 and 486 PCs into 
high-end workstations for 
electronic publishing and 
other applications requiring 
high-resolution and photo¬ 
quality images. 

The Sky 4-MB VRAM 
mezzanine board provides 
24-bit pixel depth (true 
color) at high resolutions of 
up to 1600 by 1200 pixels. 
Price: 200,000 Belgian 
francs for Fresco 1; 310,000 
BF for Fresco 2; 335,000 
BF for Fresco Quattro; 


155,000 BF for Sky. 
Contact: ETAP Informa¬ 
tion Technology N.V., 
Steenovenstraat 1A, B- 
2150 Malle, Belgium, 32- 
3-310-04-11 ■ fax 32-3- 
311-76-38. 
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More 

Parallel Power 

T he new version of the 
Sprint transputer board 
gives you higher perfor¬ 
mance and higher-density 


memory in only a half- 
length IBM PC expansion 
slot. You can use Sprint 2 as 
the foundation of a parallel - 
processing environment, 
since linking a number of 
Sprint 2s together gives you 
a linear increase in speed. 

Sprint 2 comes with a 20- 
or 30-MHz 32-bit T800 or 
T805 transputer; 4, 8, or 
16 MB of DRAM; and an 
Inmos B004-compatible PC 
interface, which provides 
support for C, FORTRAN, 
Pascal, Ada, Occam, and 
Helios. 

At peak performance of 


more than 5600 Whetstones, 
Sprint 2 exceeds a VAX 
8600 and is more than twice 
the speed of a 33-MHz 
386/80387 machine, accord¬ 
ing to Paratech Solutions. 
Price: £995. 

Contact: Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR3 2NX, 
U.K., 44-81-763-1540; 
fax 44-81-763-1534. 
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The OED on Tape 

T he magnetic-tape ver¬ 
sion of the Oxford En¬ 
glish Dictionary gives you 
access to the meaning, histo¬ 
ry, and pronunciation of 
words. It contains more than 
half a million definitions 
and 2,4 million illustrative 
quotations. The new edition 
also offers an extra layer of 
information, called the 
markup language, or tagging 
system, that lets you auto¬ 
matically search entire cate¬ 
gories of information. No 
matter where they are in the 
text, you can retrieve head¬ 
words, pronunciations, quo¬ 
tations, and etymologies in 
a matter of seconds, accord¬ 
ing to the company. 

The Oxford English Dic¬ 
tionary on magnetic tape re¬ 
quires a minimum of 550 
MB of disk storage. It comes 
on 2400-foot half-inch 
magnetic tape at 6250 or 
1600 bpi in ASCII or 
EBCDIC format. It is also 
available on 8-mm digital 
videotape (e.g., Exabyte). A 
variety of other formats are 
available to suit individual 
requirements. 

Price: £15,000 for a com¬ 
mercial license; £6500 for 
an educational license. 
Contact: Oxford Electronic 
Publishing, Oxford Univer¬ 
sity Press, Walton St., Ox¬ 
ford OX2 6DP, U.K., 44- 
865-56767; fax 44-865- 
56646. 
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The Sprint 2 hoard comes with a 20- or 30-MHz T800 or T805 
transputer; 4, 8, or 16 MB of DRAM; and art Inmos B004- 
compatible PC interface. 
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A VGA Laptop 
with Detachable 
Keyboard 

T he 80-key keyboard of 
Diode Export's DEX- 
CP286 laptop is detachable 
and has 12 function keys and 
a coil cable* You can also 
use the keyboard connector 
to connect other IBM 
PS/2-compatible keyboards* 
The laptop is powered by 
a 12-MHz 80C286 micropro¬ 
cessor. It comes with l MB 
of DRAM (expandable to 4 
MB), a 3Vz-inch 1.44-MB 
floppy disk drive, a 20- or 
40-MB hard disk drive, one 
parallel port, two serial 
ports, an RGB connector 
for an external VGA monitor, 
and a bus connector for an 
expansion box* The DEX- 
CP286 also has an internal 
slot for a 2400-bps mini-mo¬ 
dem card. The machine 
runs under DOS 3.3, which 
is available separately* 

The double-supertwist 
display is backlit and has a 
resolution of 640 by 480 
pixels. The laptop's built-in 
rechargeable battery pack 
lets you use it for 3 hours of 
continuous operation. An 
AC adapter is also included, 
which you can use as a bat¬ 
tery charger* 

Options available for the 
DEX-CP286 include a carry¬ 
ing bag, expansion box, 
modem card, and numeric 
keyboard* 

Price: US$2995 for the 20- 
MB hard disk drive model; 
US$3255 for the 40-MB 
hard disk drive model* 
Contact: Diode Export, 
Wilgenkade 10, 3992 LL 
Houten, The Netherlands, 
31-3403-91390; fax 31- 
3403-91372. 
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a new accessory line for the 
Atari Portfolio, including 
an internal extension of the 
working memory in steps of 
128K bytes up to a limit of 
640K bytes and an interface 
Trans-Drive Portfolio. The 
interface connects the Port¬ 
folio to a compatible PC and 
allows the pocket computer 
to use the floppy disk drive 
and RAM disk of the desk¬ 
top machine as its own drive. 
Price: 698 to 1348 deutsche 
marks for the Atari Portfo¬ 
lio, depending on the 
amount of memory; DM 198 
for the Trans-Drive Portfo¬ 
lio; DM 158 to 998 for mem¬ 
ory modules, depending on 
the amount of memory* 
Contact: Becker & Partner 
Mobile Datensysteme, Post- 
fach 190, Wilhelmstr. 91, 
Viktoriastr* 51,5100 Aa¬ 
chen, Germany, 49-241- 
509018; fax 49-241-509577. 
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Diode Export's DEX-CP286 laptop has an 80-key detachable 
keyboard with 12 function keys and a coil cable * 


Debug Your 
OS/2 Programs 


Accessories for 
Atari Portfolio 

A basic Atari Portfolio 
comes with 128K bytes 
of memory, expandable to 
640K bytes by connecting ex¬ 
tension units to the system 


bus. Instead of disks, the 
Portfolio is equipped with 
memory cards secured by 
battery with a capacity limit 
of 128K bytes* The system 
has no expansion capability 
for an external floppy disk 
drive. 

Becker & Partner offers 



Becker <£ Partner’s internal memory extensions for the Atari 
Portfolio are available in steps of 128K bytes up to 640K bytes. 


T he OS/2 User Group 
offers RemDeb, a re¬ 
mote debugger for OS/2 
that you can use to debug 
Presentation Manager (PM) 
programs as well as full¬ 
screen OS/2 programs. 
RemDeb lets you debug key¬ 
stroke processing, window 
repainting, and VIO popups. 

You can hot-key to the 
session manager without 
locking up the machine, see 
the debugger screen and pro¬ 
gram screen simultaneous¬ 
ly, and add printf trace 
statements to programs dur¬ 
ing the debug phase. Rem¬ 
Deb also lets you use a PM 
debugger to debug PM pro¬ 
grams, and you can run 
RemDeb in a PM window. 
Price: £95. 

Contact: OS/2 User Group, 
Cecily Hill Castle, Cirences¬ 
ter, Gloucestershire GL7 
2EF,U.K*, 44-285-655888; 
fax 44-285-640181* 
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IF YOU WANT A 
SUPER VGA MONITOR 

WITH NO 
VISIBLE FLICKER 
SIMPLY TEST THE NEW 
PHILIPS BRILLIANCE. 


Philips introduces the 6CM3209 
Brilliance Super VGA monitor - 
with a refresh rate of 60 Hz in 
Super VGA (800 x 600), for no 
visible flicker. 

Compared with multi-frequency 
monitors (which usually have a 
much lower refresh rate), this Brilliance monitor of¬ 
fers a sharper, stabler picture, thus reducing eye 
strain while enhancing text and graphics software. 
Downwards compatible, Brilliance also performs 




brilliantly in VGA, EGA, CGA, 
Hercules and MDA. And with select 
components, it's built to perform. 

This Philips 6CM3209 is the fop- 
of-the-line in Super VGA monitors. 
One of the Brilliance high-resolu- 
tron range, for computer users who 
demand a clear advantage in performance. 

For more information, please contact Philips Consumer 
Electronics, BU monitors. Building SFF, 5600 MD Eindhoven, 
The Netherlands, 


PHILIPS BRILLIANCE. THE CLEAR ADVANTAGE. 



PHILIPS 
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COUNT ON US! 

Build sophisticated C applications using Blaise Computing 
support libraries! 

C TOOLS PLUS & Turbo C TOOLS 

C TOOLS PLUS™for Microsoft C and QuickC, and Turbo 
.—-—_ C TOOLS™for Turbo C and Turbo C++ are filled 

with the advanced functions and features 
\v necessary for developing high-powered C 
applications. 

Just some of the capabilities are: virtual, 
stackable menus and windows with fully 
jjy integrated mouse support and optional 
drop shadows; multiple virtual pop-up help 
Jy screens; miniature multi-line editor for gather- 
ing user responses; single function calls for 
moving, resizing and promoting a window or menu; 
automatic update of covered windows; support for all 
VGA text modes; support for the enhanced keyboard. 

C TOOLS PLUS and Turbo C TOOLS contain functions for 
writing interrupt service routines and for creating pop-up 
memory resident (TSR) applications. Both packages are 
rich with other general utility functions and macros. 

Complete Professional Packages 

Blaise Computing’s function libraries offer easy-to-use 
solutions to your programming needs. You get all source 
code, complete sample programs and utilities, and a 
comprehensive reference manual with extensive 
examples. 


We Can Help You 

All Blaise Computing products are backed by a 
money-back guarantee. If you're not completely satisfied 
with any product, return it within 30 days for a full refund of 
the purchase price. 


Other Powerful Products from 
Blaise Computing Inc. 

C ASYNCH MANAGER ASYNCH PLUS 
POWER TOOLS PLUS POWER SEARCH 

View232 POWER SCREEN 


Easily Available Near You 

All Blaise Computing products can he acquired throughout 
Europe. Call now and make your programming easier! 


AUSTRALIA 

MicroWay 
(03) 555-4544 


Enz EDV 
Bad Hamburg 
(061)72 41014 


FRANCE 

Soft World 
Paris 

(33-1)40 59 02 99 


MEMA Computer GmbH 
Esc Inborn 

(069196) 481751/3 

NORWAY 


GERMANY Poly soft a. s. 

SOS Software Services GmbH Drammen 



Augsburg 
{08 21)57 1081 


(03) 89 22 40 


Blaise Computing Inc. 

819 Bancroft Way, Berkeley, C A 94710 US A 
1 (415) 540-6443 FAX 1 (415) 5404938 


Trademarks are property of their respective holders. 
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Integrate 
Live Video into 
Superbase 4 

Y ou can create applica¬ 
tions that require photo¬ 
graphic storage with Live- 
Link, a set of routines that 
integrate a live video signal 
directly into a fully relational 
database—namely, Super- 
base 4. LiveLink lets you 
control a video camera 
through database commands 
or push-button options on 
the screen. You can open and 
dose the video window, 
freeze it, and save and load it 
as a 16-bit TGA file. You 
can also display multiple pic¬ 
tures simultaneously, with 
one of the pictures being live. 

To use the system, you 
first design a data-entry form 
in which you determine the 
size of the image-capture 
area. LiveLink scales the 
image to the area without 
cropping any part of the 
picture. You can see an 
image live on the screen or 
freeze it and repeat this pro¬ 
cess as many times as you 
need to achieve the desired 
view. However, the video 
input need not be live. You 
can record images using 
videotape or disk and then 
play them back through the 
database, saving the required 
frames to disk. 

DaVinci Computers also 
offers a compression card 
that reduces the amount of 
storage space required at a 
ratio of 25 to 1, so, for ex¬ 
ample, an image that normal¬ 
ly takes up 70K bytes of 
memory would take up only 
3K bytes. 

LiveLink requires an 
IBM PC with a 286, 386, 
386SX, or i486 CPU, 2 MB 
of RAM, DOS 3.1, Micro¬ 
soft Windows 3.0, VGA ca¬ 
pability and a VGA color 
monitor, a high-capacity 
hard disk drive, and a Micro- 
soft-compatible mouse. 

Price: £595 each for Live- 
Link and Superbase 4. 


Contact: DaVinci Com¬ 
puters Ltd., Unit 3, Grahame 
ParkWay, Hendon, London 
NW9 5QY, U.K., 44-81- 
200-5757; fax 44-81-200- 
8444. 
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A New Concept 
in Hard Disk 
Upgrades 

M egastor's new range 
of external harddisk 
drives plugs into the paral¬ 
lel port of your IBM XT or 
AT, so you don't have to 
dismantle your computer or 
run complicated format 
routines. In addition, if your 
laptop has an internal hard 
disk drive, now you can 
easily upgrade it with the 
Megastor drives. 

The units let you store 
confidential or sensitive data 
by locking the drives away 
when not in use. Megastor 
drives come in a rugged 
steel box, which is ideal for 
transporting data from 
office to home. When you 
back up other disks onto a 
Megastor drive, you can im¬ 
mediately verify that the 
backup was successful. You 
can add up to three Mega¬ 
stor drives of 200 MB each to 
a system with sufficient 
parallel ports. 

Megastor hard disk 
drives are available in 44-, 
84-, 124-, 177-, and 211- 
MB versions. The units are 
DOS compatible and come 
with cables, installation soft¬ 
ware, and power supply. 
Price: £349 for the 44-MB 
version. 

Contact: Megastor, Unit 
10, Elder Way, Langley Busi¬ 
ness Park, Langley, 

Slough, Berkshire SL3 6EP, 
U.K., 44-753-581017; fax 
44-753-655864. 
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that's most important about a business presentation is 
bow good you look after everybody else has finished. No matter 
what you know, it's how well you've communicated that 
usually determines your success. That's why you need Charisma. 

Charisma is a complete graphics program for business, 
combining text charts, graphs, and drawing tools in one powerful 
package. Switch to Charisma and you can stop switching back 
and forth between oil the other programs to get what you need. 
Now it's ail at your fingertips. 

The time and energy you save can be used to refine your 
presentation. And think of the time your work group will save by 
only having to be proficient with a single easy-to-learn graphics 
program. 

Another dear advantage is Charisma's compatibility with 
Windows 3.0 which conveniently pops hundreds of options on the 
screen for rapid experimentation. Browse through chart types, clip 
ort, 42 outline typefaces, perspective chart effects, colors, 
gradients, chart templates, and free form layouts, to name a few. 


Charisma also includes drawing tools that will help the 
beginner and offer the power user maximum control. So finding 
the combination that gives your presentation the right snap will be 
quick and easy. 

Charisma can import mony other grophic and spreadsheet 
formats, but more importantly, imported text, charts, and graphics 
arrive as data and can be further manipulated and incorporated. 

When boundaries disappear creativity flourishes. The 
usual con be mode unusual. Communication becomes forceful and 
unique. Charisma turns drudgery into innovation. 

Moke your next presentation a memorable performance. 

Ask for Chorisma at your iocal software dealer or through your 
corporate purchasing department. 

Or call your iocal MICROGRAFX office directly. 


/"I « t C • O C » A » « 

Charisma 


Till: LlvMIKK JN WIMiaWS 3*0 CfMI’FJfCS 


Aftiaogrofx Ltd, 

Micragrafx Scandinavia ApS 

Micragrafx France 

Microgrofx Deutschland 

Mitrografx Canada 

Surrey House, 34 Eden Street 

Ringager 4t 

Sternest;. 15 avenue dir Quake 

PrBlor - Zrstl Strata - 6 

853 Logan Avenue 

KingstonrClpoihThames KT1 1ER 

DK-2605 Bmndby, Denmark 

Courlnboeuf ZA 

0(300 Munchen 2, 

Toronto, Ontario M4K 352 

United Kingdom 

Tele: 43-43-26-77 

91140 les Ulis Villebon, France 

West Germany 

Croatia 

Tele; 081-547-1638 

Fclx : 43-43-26-66 

Tele: 01-69-86-9595 

Tale: 089-260-3830 

Tele: 416-7787611 

Fox: 081-547-1647 

Tamtary: Denmak, Sweden, Nmwnir. 

Fax: 01-69-86-9465 

Fax: 089-699-3333 

Fax:416-778-7612 

Territory: England, Scailand, Ireland, Wales 

Finland, Greenland 

faiffoiy: Furor*. Wjium, The NflitmrWs 

Tcrrihtny: Germany, Swtaerlnnd, Austria 

Torrilnrv: tjaninda 

Gurnet; Mithral Jfcvli, Safes Manager 

Cantwt: Inrs fanning. Safes Manager 

(onlttt: Ifvtn Lruardf, Safes Managei 

CtMilotf Uinta HeitFer, Safes Manager 

Contact Grant Witte, Safes Managei 


Micregrafx, Inc, 1303 Arnpaho, Erchardson, IX 75081 USA ■ 1214)234-1769 (customers outsfdo of North America please dial extension 3710). Copyright© 1990, Mkrogrnfx Inc, 
All rights reserved, Mitmgrafx is a registered trademark, end Mlcrogmfx Charisma is a trademark of Mkrcgrafx. A4I other products are trademarks of their respective owners. 
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NEWS 


WHAT'S NEW • INTERNATIONAL 


A Colorful 
Keyboard 

T he latest industrial key¬ 
board from Blue Chip 
Technology helps you iden¬ 
tify the keys even when the 
keyboard is covered with oil 
and dirt. The SKB-128 uses 
high-contrast primary 
colors to identify key groups 
such as the function, nu¬ 
meric, and letter keys, pro¬ 
viding a greater chance of 
correct data entry when you 
use the keyboard in poor 
lighting or in dirty 
environments* 

In addition to being 
housed in a heavy-duty steel 
case, the SKB-128's key¬ 
board area is sealed with 
neoprene gaskets (as is the 
underside cover) and can be 
wiped clean. It is dust- 
proof, splashproof, and able 
to withstand heavy-duty 



The SKB-128 keyboard uses primary colors to identify key 
groups to facilitate correct data entry. 


usage. 

The keyboard uses short- 
travel keys mounted under¬ 
neath a tough but flexible 
polyester overlay, which is 
back-printed to avoid wear. 
You depress the overlay 
through a metal matrix that 
allows the key underneath to 
be pressed. This gives a 
good tactile response while 
totally encapsulating the 
keys and associated 
electronics. 

The SKB-128 keyboard 
is plug-compatible with the 
IBM AT keyboard. Other 
versions are also available for 
RS-232C and RS-485 inter¬ 
faces. 

Price: £395. 

Contact: Blue Chip Tech* 
nology, Hawarden Industrial 
Park, Manor Lane, Dee- 
side, Clwyd CH5 3PP, U.K., 
44-244-520222; fax 44- 
244-531043. 

Circle 1325 on Inquiry Card. 


Meet the Micromint Embedded Controller Family 

J B Designs announces a complete range of microcontrollers for embedded applications. 




DESIGNS 


All RTC controllers are designed to run with MC-Net sottware where the family is distributed alt over the plant, 
and have an expansion socket for connecting the wide choice of I/O expansion modules to precisely meet 

your applications requirements. 


RTC-V25 

9-MHz PC compatible V25 CPU 
Up to 384K Ot RAM/EPROM 
Two RS-232/RS-485 serial ports 
Time-oNay dock 
8/10- bit 6-ohannef A/D converter 
32 TTL parallel I/O lines 

Use Assembler, JPf Modula-2, or MicrosoMurbo C 
Size 3.5" x 5" 


RTC31/52 

8031 or 80C52-BASIC processor 
Up to 64K bytes of RAM/EPROM 
An RS-232/RS-485 port 
12 parallel I/O lines 
Program in Assembler, C or BASIC 
Size 3.5" x 3,5* 


RTC18Q 

9-MHz 64180 CPU 

Up to 96K bytes of RAM/EPROM/EEPROM 
One full-duplex RS-232 port and one RS485 port 
8/10-bit S-cbannel A/D converter 
24 TTL parallel I/O lines 

Use Mullitasking BASIC, C, Modula-2, or Assembler 
Size 3,5* x 4.5" 


J B Designs & Technology Limited 

15 Market Place, Cirencester 
Gloucestershire GL7 2PB, UK 
Telephone (0285) 658122 Fax (0285) 655644 


COMING SOON!! 


EMB286 


PC/AT technology applied to embedded control 
10-MHz 80C286 AT 
Floppy and hard disk interlace 
Graphic LCD interface 
On-board bootable solid-stale disk 
Built-in parallel and RS-232/RS-485 lines 
IBM AT and matrix keyboard l/Fs 


if you want more details on the ULTIMA TE embedded 
controller, pick up the phone and call us—because we 
are designing for your FUTURE— TODA Y! 


9015-24 B Y T E • APRIL 1991 
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386 33MHz CACHE 
4Mb MEMORY 
COLOUR SUPER VGA 14" 


90Mb 19mSec HARD DISK 
1.2Mb & 1.44Mb FLOPPY 
WINDOWS 3.0 & MOUSE 


£1899 


1024 x 768 PIXELS 
*512Kb SVGA GRAPHICS CARD 

TPKO Computer Corporation specialises in fast, high precision, IBM 
compatible computer systems. Our standard models as shown below 
are superior in almost every way to our competitors' top of the range 
offerings. All of our systems are supplied with Windows 3.0 and a mouse 
as standard.These run at 1024 x 768 Pixels and 16 colours or 256 colours 
(option). Only TI'KO looks good at these prices. 

TI'KO products have proven themselves time and time again. After 
several years of meeting and surpassing the DP requirements of 
the world's most demanding markets you can now benefit from 
Japanese quality and American know how. 

TI’KO supplies direct to its customers, thus reducing costs and providing a superior support plan second to none which 
includes a One Year On-Site nationwide maintenance agreement as standard. 

Today's economic situation demands higher quality at realistic prices. TI’KO is committed to fulfilling those requirements 
for you. Make the call today and find out why TI’KO is fast becoming the UK's Number 1 choice. We do try harder. 


FEATURE 

PC216 

PC316 

PC325 

PC333 

PC425 

Processor 

i80286 

i80386sx 

i80386dx 

i80386dx 

i80486sl 

Processor speed 

16MHz 

16MHz 

25MHz 

33MHz 

25MHz 

Landmark speed 

21MHz 

21 MHz 

31MHz 

58MHz 

120MHz 

Cache memory 




64 Kb 25nS 

Integral 8Kb 

User memory 

1Mb exp to 4Mb 

2Mb exp to 8Mb 

4Mb exp to 8Mb 

4Mb exp to 16Mb 

4 Mb exp to 16Mb 

Floppy disks 

1.2Mb & 1.44Mb 

1.2Mb & 1.44Mb 

1.2Mb & 1.44Mb 

1.2Mb & 1.44 Mb 

1.2Mb & 1.44Mb 

Hard disk 

15Mb 25mSec 

15Mb 25mSec 

90Mb 19mSec 

90Mb l9mSec 

180Mb 19mSec 

Hard disk options 

90. 180, 300Mb 

90. 180, 300Mb 

180, 300, 600Mb 

180, 300. 600Mb 

300, 600Mb 

I/O Ports 

2xSERIAL 

lxPRINTER 

2xSERlAL 

lxPRINTER 

2xSERIAL 

lxPRINTER 

2xSERIAL 

lxPRINTER 

2xSERlAL 

lxPRINTER 

Graphics card 

SVGA 1024x768 512Kb 

SVGA 1024*768 512Kb 

SVGA 1024x768 512Kb 

SVGA 1024x768 512Kb 

SVGA 1024 x 768 512Kb 

Monitor 

COLOUR SUPER VGA 14" 

COLOUR SUPERVGA 14" 

COLOUR SUPER VGA 14" 

COLOUR SUPER VGA 14" 

COLOUR SUPER VGA 14" 

MSDOS 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.01 

Software 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Onsite maintenance 

1 YEAR 

1 YEAR 

1 YEAR 

1 YEAR 

1 YEAR 

PRICE 

£999 

£1199 

£1599 

£1899 

£2498 


SALES CALL (7 DAYS A WEEK) 
44 71-734-5093 (SALES) 
44 506-631-567 (SALES) 
44 506-630-838 (FAX) 



jm 


PERSONAL COMPUTERS 


THE ONLY CORNER TO CUT 
PLEASE RUSH ME FURTHER INFORMATION 


“I 


NAME: 
POSITION 
COMPANY 
ADDRESS 


E. & O.E. Prices and specifications are subject to change without prior notification. Prices exclude VAT. 


POST CODE: . 

BM4 

14 BLACKBURN ROAD. BATHGATE. 
|WESTLOTHIAN F.H482EY, U.K. 


_ TEL NO:. 


COMMERCIAL FINANCE AVAILABLE 



Circle 471 on Inquiry Card. 
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WHAT'S NEW • INTERNATIONAL 





TestCard software lets you analyze the performance of your 
monitor using the patterns and colors that professional service 
engineers use . 


Monitor Testing 
Software 

I f you’ve ever wished that 
you could analyze the per¬ 
formance of your monitor, 
then Black Star has a pro¬ 
gram for you. TestCard lets 
you test and align your moni¬ 
tor with the standard pat¬ 
terns and colors that service 
engineers use, including 
focus, dots, vertical and 
horizontal lines, grating, 
shading, checkerboard, high- 
intensity/low-intensity 
color bars, composite test- 
card, circle, raster, gray 
scale, and multiburst. 

TestCard runs on the 
IBM PC, XT, AT, and PS/2s 
and can check most PC 
monitors capable of operating 
in text mode, including 
MDA, CGA, MCGA, EGA, 
Hercules, VGA, and IBM 
8514. 

Price: £29. 

Contact: Black Star Ltd., 4 
Harding Way, St. Ives, Hun¬ 
tingdon, Cambridgeshire 
PE17 4WR, U.K., 44-480- 
62440; fax 44-480-495172. 

Circle 1326 on Inquiry Card. 


Process Data 
Visualization 
Using OS-9 

M ikro Elektronik de¬ 
signed its OS-9 Pro Vi 
process data-visualization 


software in conjunction with 
the function extension of 
OS-9 Windows 3.0’s graphi¬ 
cal user interface. The 
package lets you create dis¬ 
play images that you can 
use to display and control 
process data. 

The package provides the 
following output forms: trend 
curve, bar graph, pointer 
instrument, and alphanumer¬ 


ic, which are available for 
analog process quantities. 
You can easily create a vari¬ 
ety of icons for discrete pro¬ 
cess quantities using the 
uFont symbol editor, which 
is already integrated into 
the OS-9 Windows package. 

ApMan, a graphics edi¬ 
tor for interactive manage¬ 
ment of all objects in the 
applications library, provides 


the link between the user 
interface and OS-9 ProVi. It 
generates a C source code 
text from graphics data you 
have gathered and translates 
and links it with the func¬ 
tions of the user program. 

You can then create the dis¬ 
play images you need to 
display process data, using 
the applications manager 
and the integrated OS-9 
ProVi library. 

OS-9 ProVi lets you 
change physical characteris¬ 
tic data (e.g., the maximum 
and minimum values of a 
process quantity) or load 
new display images. You as¬ 
sign physical measurement 
values to graphical objects 
via channels, which are ref¬ 
erenced symbolically (e.g., 
charging voltage and flow 
temperature) within the ap¬ 
plications manager. The in¬ 
dividual meausurement 
values are referenced nu¬ 
merically in an external 
interface. 

OS-9 ProVi requires an 
A301 VMEbus graphics card 
and VMEbus system (see 
April 1990 What’s New In¬ 
ternational, page E&W 58). 
Price: 4500 deutsche 
marks for a single license; 
DM 500 for a run-time 
license. 

Contact: Mikro Elektronik 
GmbH, Wiesentalstrasse 40, 
D-8500 Niirnberg 90, Ger¬ 
many, 49-911-332755; fax 
49-911-396686. 

Circle 1327 on Inquiry Card. 


SA-9600 

Stand-Alone RADIO MODEM 


□ Async/Sync RS- 232 connection to 
virtually all types of computers 

□ 406-470, 806- 960MHz Frequencies 

□ Encryption capable 

□ Up to 15-mile range; 
hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 

35 Orville Drive, Bohemia, NY, USA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Mini and Main frame Computers 

□ Transparent radio link - 

no software modifications 

□ Voice option 

□ FCC CERTIFIED 450-470MHz 


NN=GKPKTK 


PC-compatible plug-in board 
(PC-9600) also available 


TEL (01) 516-589-6800 • FAX (01) 516-589-6858 


90IS-26 BYTE* APRIL 1991 
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VISA LINE 



VISA laierpnnter 


VISA Notebook 


VISA fM 1420/1421 monitor 


500,000 VISA users 
already know how to make 
an office environment 
look and work better 




VISA MC 8521/8522 


More than 500,000 European users work with VISA monitors, 
terminals, scanners, iaserprinters or portable computers. The ergo¬ 
nomic design and user-friendliness incorporated in every VISA pro¬ 
duct, help you to work more comfortably and more effectively. 

VISA terminals feature a 78 Hz refresh rate and full overscan 
for a sharp image with no distracting dark edges. Popular emula¬ 
tions like Wyse 60 and VT320 mean maximum compatibility, 

VISA monitors, a fully comprehensive range 
from 14 to 21 inches. The VGA line offers you 
everything from a low-cost model for standard VGA 
to a tri-sync model for VGA, super-VGA and 
8514/A. And there's the MC672G - a multi-sync 
monitor that can accomodate all the current PC 
standards available today 


VISA Iaserprinters are ideal for professional word processing 
and desk top publishing. Thanks to the 109 fonts, crisp detail prin¬ 
ting, improved blackening and the user-friendly all-in-one supply 
cartridge for 6,000 pages. VISA Iaserprinters are a step ahead of 
the competition. 

The VISA Notebook and laptop computers form the latest line 
of VISA products. Equipped with powerful 80286 and 8Q386SX 
processors, these portables are small in size, and 
offer a better performance than many desk top 
computers. 

As an added bonus, VISA products have 
been elegantly designed to fit any modem office 
interior. Which is why more than 500,000 
Europeans already work with VISA. 



Getronics Computer Products B.V., P.O. Box 652, 1000 AR Amsterdam, The Netherlands, Tel. 31 (0)20 5861412, Fax 31 (0)20 5861655 














NO SURCHARGE ON EXPORT SERVICES 


AT I COM SYSTEMS {Continued) 


LASER PRINTERS Contmuad 


I FASTEST COMPUTERIZED EXPORT LICENSING 

— 72 Hours In Most Cases 

I IMMEDIATE PRODUCT AVAILABILITY 
I ALL FREE PROFESSIONAL SERVICES 

— Export Licensing, Documentation, Fa flow Through 


AST RESCA hch fContfnusdj 


One Year Warranty - Tower Cnee Areiiebte - W/220V 


MOD 301266)-E1/E21/E31 . . 
MOO BOZ —31/61 

MOD 55SX-30/00 .. 

MOD 60-41/71 . 

MOD 70-E61/061/121 

MOD 7G-A61/A21. 

MOD 00-41/71 . .. 

MOD 80-111/311 .. . 
PORTABLE 70-00/120 , 

.*1526/1725/1879 

.*2178/2375 

. .. *2664/3012 

.... *3152/3553 

.*3491/3888/4320 
. . . . &5820/5980 

*3988/4629 
. . . 95070/7476 

... *5250/5740 

COMPAQ 

DS 288-1/20/40. 

.*1543/1951/2157 

OS 288€-1/20/40 ...... 

.*1797/1905/2099 

DS 306S-1/20/40 ., . 

.$2250/2465/2772 

DS 388S-84/100MB 

... .*3295/3450 

DS 388/20-1. 

.13564 

DS 385/20 -60/70/130MB 

.$4117/4250/4480 

DS 38S/20E-1/40/110MB 

.$3679/4114/4785 

DS 386/25 - 80/54/11OM0 

.*5535/5690/6999 

DS 385/25- 3QQMB. 

*8028 

DS 305/25E-1/60/120MB 

.$5150/5473/6143 

DS 359/33 - 04/32OM0 

*7223/10295 

DS369/33-650M6... . 

*12102 

DS 466/25- 120/32CMB 

*9374/11250 

DS 466/2 6-550MB 

.*13490 

386 SYSTEM PRO-240MB 

*10556 

366 SYSTEM PRO-42OM0 

. .. .*12780 

386 SYSTEM PRO-640MB 

.117280 

PORTABLE ITE-1/20. . 

. . *1684/2080 

P0R.LT9 266-1/40MB 

. *2762/3199 

POR, LTE 3865/20-30/60MB . 

. . *4993/5499 

PORTABLE 111- 20/40MS . . . 

.... 53393/3870 

PORTABLE SLT 286-20/40MB 

. . , *3856/3867 

PRQTABLE SLT 386S/20 - 80/12D. . . * B02 2/5590 

PORTABLE 386-40/1 QQMfl . 

54777/5577 

APPLE 

Mae CLASSIC. 

.*996 

Mac PLUS,Mac SEflFDI 

. *1247/1952 

MecSE-20/40MB .. 

... *2054/2363 

Mac SE30-1/40/60M6 

.*2770/2920/3695 

Mac MCI-I1FDI/40MB 

*4320/5090 

Mbc IICi-SO/IOOMB . 

$5463/5762 

Mae IICx-1740MB , . 

. *3347/3005 

Mbc Id-1 FD/WMB , 

.*3777/4130 

Mac 1 If k-80/180MB . 

. . *7005/8538 

Apple 21'Monitor Incl Card ,. 

.*1073 

Mac PORTABLE 1740MB . . . 

.... *3599/3000 

LAPTOP/PORTABLE 

NEC 

ULTRA1ITE-640KB/1MB 

. *1605/1630 

PROSPEED 288/18-40/100MB 

. ... *2989/4108 

PROSREED 386SX-40/10OMB 

53999/4695 

PROSPEED 386/10 -40/100MB 

. . . *4060/4732 

TOSHIBA 

T1000/T1000SE. 

. . *685/1099 

T1OQOX EjT 1000LE—20 MB 

1M96/1645 

T12OOXE/T2OOOSX-2OM0 

H 996/3241 

T2000SX - 40MB/T1200HB - 20M& * 3565/1395 

Tl&OO 20/4OMB. 

*2275/2485 

T3100SX-40/80MB...... 

. , . . $ 3900/4420 

T31ODe/T32D0-40MB . . . 

..*2795/2925 

T3 200SX - 40/12OM0. 

.53715/4250 

T3200SXC -170MB/TS100-1OOM8 * 5 69 0/4395 

T5200 - 40/100/200M9 , . 

. *4105/4825/5286 

T520OC - 200MB/TB500-100MB. . *617 E/369 5 

AST RESEARCH 


BASE SV STEMS 

AST BRAVO 288. $S24 

ast bravo seesx/ie. si4&4 

AST PREMIUM 286. *1047 


ASTPREMIUM 386SX/IB.S1409 

AST PREMIUM 386SX.'20 ,. *1749 

AST PREMIUM 386-25 .. . *3044 

AST PREMIUM 386-33 *37 IS 

AST PREMIUM 386-33T. *4085 

AST PREMIUM 3S6-33TE r , .*4396 

AST PREMIUM 486 25. *4729 

AST PREMIUM 486-256.*5070 

AST PREMIUM 4S6-25TE . .. *5403 


HARD DRIVE 


NEC 

0^3142 56MB 23MS HLL. . . . *325 

D ^3661110MB 1&MSIS01 .$605 

0-6055 150MB 1BMS ESDI.*746 

CONNOR 

CP 31 DO—IQQM8.26IVIS , *499 

CP 3044 - 44MB, 28MS KIT.1339 

CR3084-00MB. ISMS KrT . . *479 

CP31Q4~10OMBJ5MSX1T 9535 

CP3204-2O9MB.19M5K1T 91122 

IBM 

2QMB-PS2 30/PS2 301256) . . .*472/016 

3O/0OMB-PS2 5W,55SX 1 70 , » , , *716/1016 

12OMB-PS2 70/7DA . . . , . *1038 

WOMB - P52 60' s.80'i .*827/103 & 

115/311MB-PS2 60's r 8Q'& . . .*1556/3333 

IMPRIMIS 

94101—MEH.ECSI *2026 

04101—702, SC SI...,...*2314 

94106-303H,ESDI .. . *1757 

94101-78&,SCSI.*2803 

94198- 7 60. ESDI . SZ0O2 

34801-1.2, SCSI .*4784 

MAXTOR 

1085-BOMB, MFM , .9577 

4360-360MB .SCS IS ESDI . *1650 

B7&0- 760MB .SCSI SEED I , *2602 

TOSHIBA 

MK134FA 44/&GMB, MFM/RLJL.1310 

MK106FA lbbMB 23MS ESDI . . *735 

MK35BFA 760MB ISMS ESDI.*2200 

MK358FS 780MB l&MS SCSI , *2305 


NOVELL NETWORK 


NETWARE ELS 1/ELS2 .*519/1100 

NETWARE ADVANCE V2. IS.*1000 

NETWARE SFTV2. IS. *2990 

NETWARE 3BB V3-0 . *4409 

NETWARE 386 V3.1 .*4999 


MATH COPROCESSOR 


INTEL 

000 7 - 5/8067 -1 /BOB 7-2.186/16B/120 

8028 7 - 6/6/10/80C2B7 .... * 117/186,'206/2 09 
80387-8X716/20 , , ,*297/308/349 

80387-25/33.. , *448/639 

nr 

8C267—8/8/10 .1125/190/209 

8C287-12/20. . *265/289 

8C 367-16/20/2 5/33 .* 2S0/33O/42D/536 

WElTEK 

3167-20/25/33.*309/365/529 

CYRIX 

60367 -16/20/3 5/33 .*2 78/3 2 5/410/509 


ATICOM SYSTEMS 


One Year Warranty -- Tower Case Available - Wi220V 

ATICOM 286 l2MHr SYSTEM . *749 

- 1MB RAM 


- 40M6 HDD/1.2 MB OR 1.44 MB FDD 

- BASE CONFIGURATION WITH DOS 4.01 


ATICOM 286N WORKSTATION. .. * 699 

- 100% NOVELL READY, w/14 n Mono Monitor. 

ATICOM 3&8SX- 18MH*.*1339 

ATICOM 3&8SX-20MHz.*1470 

ATICOM 3B6-20MHZ..* 1699 

ATICOM 386-25MH* w/64K CACHE * 1769 

ATICOM 366 - 33MH; W/84K CACHE ... * 1959 
ATICOM *68-26MHz ISA *2990 

ATICOM 466 - 2 5M Hz EISA .* 4599 


Above SUPER VGA SYSTEMS cornual at: 

- 2MB RAM 

- 1-2MB 8 1.44MB FDD 

- 1024X768 SUPER VGA CARD w/512K 

- U'1024X768 VGA COLOR MONITOR 

- t PARALLEL « 2 SERIAL POTTS 
-101 ENHANCED KEYBOARD 
-MS DOS 3.3 OR 4.01 


MEMORY UPGRADE OPTIONS 

2MB KIT.,.*120 

4MB KIT.*239 

8MB KIT. *419 

18MB KIT.*1129 

HARD DISK OPTIONS 

44MB 26ms KIT ..*298 

BOMB 19ms KIT.*590 

10OMB 19ms KIT.*645 

200MB 19ms KIT .$1096 

330MB 16m( ESDI/SCSI KIT , .41695 

760MB 16ms ESDI/SCSI KIT . . . . . *2995 

1.2GB SCSI KIT. *4695 

OTHER OPTIONS 

SERIAL MOUSE.839 

TRACK BALL. *69 

9600 BAUD FAX/MODEM CARD .*299 

120MB TAPE BACKUP. *269 

MS WINDOWS 3.0 w/MOUSE.*119 

UPS 600 WATTS.*476 

UPS 1000 WATTS ..... . *615 

Prices art oHcreri with syvtem purchase on/y 


VIDEO BOARD 


ATI 

VGA WONDER. 1024* 70S, 256K.*208 

VGA WONDER, 1024k 768,2551!;.MOUSE ,*240 
VGA. WONDER, 1 024k 768.512K ... * 243 

VG A WONDER. 1 024k 708.512K, MOUS E . . *264 

GENOA 

VGA 5300,1024*768-260K/612K , .*175/196 


MONITOR 


IBM 

6503/8012/8513 MONITOR.* 203/437/530 

NEC 

MULTISYNC 2A/3D/PLUS. *473/609/659 

MULTISYNC 5D/XL RGB .*2348/1669 

SONY 

14- FOP Mbc/1 304 SUPER VGA . * 700/5&2 


LASER PRINTER 


APPLE 

IMAGE WRITER/LASER WRITER.*442/1971 

LASER WRITER—IINT/IINTX.*3394/4527 

CANON 

LBP-0III/IIIR.*1799/2724 

BJ-10e PORTABLE PRINTER .. . .1399 

HP 

0 ESK JET + /DESK WRITER....... . . 4 658/749 

LASER JET-II/IID/1IP.* 14BB/2599/972 

USER JET-1 MUD.*1599/2649 

PAINT JET-COLOR/XL.*974/1871 

IBM 

4019- 001 LASER PRINTER. *1658 


NEC 

LC29O/LC890/LC89OXL .. *2547/3047/3492 
PANASONIC 

KX-P4420/4460I. 8849/12 BO 

KX-P44&5 Post script .. .*2199 

QMS 

PS800-2/PS&10/PS JET + ... 42724/3372/2317 
TOSHIBA 

PAGE LASER 12 .*2673 


PRINTER 


EPSON 

FX 650/FX100/FX1050 ., ..*328/353/450 

LX 610/LQ 610/L08 60, .* 19 5/965/48 5 

L0950/LQ1010/LQ1050 .*494/421/623 

LQ220O/LQ255O. . . *935/935 

IBM 

PRO PRINTER -II/IIXL/1H .$363/492/452 

PRO PRINTER ItIXL/QUiCK WRITER . $666/983 

PAD PRINTER-X24E/XL24E ,..5578/765 

QUIET WRITER 111. *1080 

NEC 

P22O0/P22OOXE/P52M ... .... *310/289/486 

P5300/P9XL .,.*618/936 

GKJDATA 

172/102/182+ /182TUflSO.... *196/232/236/236 

320/321/300/391. *329/445/449/599 

393/393 COLOR.496B/1D3B 

PANASONIC 

KX-P10921/P1180/1191 . . . *332/185/218 

KX - P1124/P 1592,/P 1595 .*279/228/411 

KX - PI 524/P 1824/P 1695 .5510/412/414 

STARMICRONICS 

NX 1500/NX 2400/NX2410.. . ,*201/295/386 

NX 2415/XB 24-1Q/XB24-15.* 614/419/672 

Xfl 10OO/Xft 1500 , . *342/446 


PLOTTER/SCANNER 


HP 

7440A/7470A/747SA *040/403/1300 

7S50A/757QA/7575A .*204 7/28 69/3774 

7&&6A/SCANJET+ S I NT, S/W.*8422/1495 

SCANJET+ /1 NT, S/W.11056/470 


TAPE BACKUP 


COLORADO MEMORY SYSTEMS 

120MB XT, AT-EXT./I NT . *364/260 

01B7ST.TAPEDR.-8O/1SOM9 . *988/1582 

TLAC 

150MB TAPE BACKUP.*723 


UNIX SPECIAL 


SYSTEMS 

AST PREMIUM 486/25 *4729 

UNISYS PW 500/20A .. . . *2255 

UNISYS PW 800/3 3A.*4160 

UNISYS S/4B0 $10495 

WYSEflyttim 388/3225 . *3964 

PERIPHERALS 

COMPUTONE ALC-flSA . *1000 

COMPUTQNEALC-ASYNC.*818 

STORAGE OIMEN.X/STOR.*3590 

MAYNARD/ARCHIVE VP . *1238 

GIGATREND UNSOAT/SCQ.*4253 

SOFTWARE 

CONN. A TLA NTlX COCONET. *1 &80 

UNIPLEX FOR SCO XENIX 385 .*1390 

SCO UNIX V./3B6 3.2 ...* 520 

SCO VP/IX.$680 

XENIX 388 18 USER I. *1123 

XENIX 308 118 USER!, . . . ..*1790 


HIGH VOLUME BIDS INVITED! 

For International Orders, FAX Us at (415) 680-1408 


* Prices are FOB USA shipping paint and subject to change. 

* Pleaea add 4% I lowest in industry] handling charge (Minimum $201 on FOB price for 
international order. 

9 14.5% (lowest in industry] reetocking charge on non-defective or nan-authoriied return. 

* No return an opened software, 

* Shipping & insurance extra. 

* Ail trademarks acknowledged. 


* 3.06% surcharge for ViSA/MC and minimum surcharge far L/C term. 

* We do not charge yaur credit card until your order la shipped. 

* All products are new and carry manulacturers' warranty. . 

* Not responsible lor typographical errors. 


Memiwr of the World Trade Canters Association _^\v 



SHIPPING BY 
■ Air Freight 

* Federal Express 

* UPS Air 

* US Mail Express 

* DHL 


Circle 409 on Inquiry Cord* 




















































































































































































1 APPLE 

1MB UPGRADE KIT 

II, IICMX,R-U5,5€,SEttO 

M0218 

155 

2MB UPGRADE KIT 

PLUS, 5E 

M0318 

(38 

4MB UPGRADE KIT 

ll r Ilex, BX, PLUS. S£,SEtiD 

M02707 

4219 

1MB UPGRADE KIT 

EICI 

M0291LL-A 

491 

4MB UPGRADE KIT 

■Cl 

MQ2B2LL-A 

4227 

4MB UPGRADE KIT 

LewrWrlwr IUWTX 

M60G6 

125 

16MB UPGRADE KIT 

■Cl, NCX 

Nj'A 

41180 

4MB UPGRADE KIT 

HFX 

MD376U-A 

4211 

t6M0 UPGRADE KIT 

HFX 

ii 

41084 

(MB UPGRADE BOARD 

MAC PORTABLE 

MO 240 

4264 

JMB UPGRADE BOARD 

MAC PORTABLE 

m 

4619 

3MB UPGRADE BOARD 

MAC PORTABLE 

N/A 

1904 

4MB UPGRADE BOARD 

MAC PORTABLE 

HtA 

*12» 

2MB UPGRADE BOARD 

MAC 5L 

0/A 

4206 

1-3MB ESP BAD 

MAC CLASSIC 

m 

*104 

It AST 

1MB UPGRADE KlT 

PREMIUM 306/33 

500718-002 

444 

4MR UPGRADE KIT 

PREMIUM rl,48fi/26,300/25 

500700-004 

4440 

1MB UPGRADE KIT 

PREMIUM 3060/16 

500610-007 

472 

4MB UPGRADE KIT 

PREM IBB, 3B0C/10 

500510008 

4242 

1MB UPGRADE KIT 

PREMIUM 306 

50051 ^ 005 

486 

2MB UPGRADE KIT 

PREMIUM 4B6 

500710-004 

4189 

I AT&T 

2MB MEM EXP KIT 

AT&T 52B6 WGS 

37727 

4117 

4MB MEM EXP KIT 

AT&T 6306. 6300E WGS 

37710 

4234 

?MB MEM EXP KIT 

63ee.*sx. 




6300,-25 A H3 WGS 

37380 

4133 

U COMPAQ 

BiatwT 

DESK PRO 286 

113012-001 

>62 

1MB ADD-ON MODDLE 

386S 

113648-001 

196 

4MB ADD-ON MODULE 

336,'20 b, 20. 25425s. 2Bfle 

113132-001 

42SQ 

•MB ADD-ON MODULE 

3865 

112654-001 

4200 

1MB MEMORY EXP. BRD 

sses 

113633-001 

4188 

1MB MEMORY EXP. BRD 

PORTABLE 306 

107061-001 

4202 

INTFC BHD 

PORTABLE 306 

1Q77D7-OQ1 

498 

4MB MEMORY MODULE 

SLT/ZSS 

110237-001 

1741 

1MB MEMORY MODULE 

SLT/306 

118503-001 

4289 

2MB MEMORY MODULE 

SLT/306 

118504-001 

1369 

4MB MEMORY MODULE 

SLT/306 

11830B-QO1 

•741 

2MB MEMORY EXP BHD 

500/10 

108060/71-001 

•397 

1MB UPGRADE KIT 

506/10 

108069-001 

100 

1 MB UPGRADE KIT 

500/10 

100071-DQl 

471 

SMB MEMORY EXP BRD 

5S0/1S 

100070/72-001 

•T131 

4MB UPGRADE KIT 

586/16 

108072-001 

•319 

INTFC BRD 

PDATABLE IH 

107808-001 

*96 

2MB UPGRADE KIT 

POATABLE 111 

107332-001 

• 123 

EXP BRD 

PORTABLE IH 

1U78114»1 

•2M 

1MB MEMORY BOARD 

LTE 266 

1170014101 

*104 

2MB MEMORY BOARD 

LIE 206 

117001-002 

4163 

4MB BRD 

LTE 206 

117001-003 

*112 

2MB MEMORY MODULE 

5B8S/20, PP306N 

118000-001 

•138 

4MB MEMORY MODULE 

3805/20, PP206N. 386M 

11KB0-0O1 

•331 

2MB MEMORY MODULE 

506/33, 486/26, 




SY$ PRO, 33L 

1161*4-001 

• 149 

BMB MEMORY MODULE 

SYS PRO 4 ASB,^ 

116501-001 

*90* 

0-16MB EXP BRD 

200N, 3 SON 

118700001 

406 

. DATA GENERAL f 

4MB BOARD 

AVllON SERIES 

m 

• 17*0 

DEC 

4MB 

0EC9TAT10N 3lM 

MS01AA 

MID 

SMB 

DEVIATION 5000 

MS02AA 

*004 

32M& 

DECSTATION 5000 

N/A 

*7287 

4MB UPGRADE KIT 

VAX 3100 

MS01-AA 

4410 

BMB EXP BRD 

VAX 3100 

MS42-K.A 

1078 

12NB 

VAX 3100 

WA 

*1533 

19MB 

VAX 3100 

MS42CA 

41795 

24MB 

VAX 3100 

N/A 

•2M2 

4MB 

VAX 3100 

N/A 

1688 

SMB 

VAX 3100 

N/A 

4930 

12MB 

VAX 3100 

N/A 

*1333 

ISMS 

VAX 3100 

N/A 

*1723 

20MB 

VAX 3100 

N/A 

42067 

BMB 

VAX 3000 SER. 

MS650AA, 



[MICRO VAX 011 

M7621 

41073 

10MB 

VAX 3000 SEA. 

MS65O0A, 



[MICRO VAX Htl 

M7622 

41976 

32MB 

VAX 3000 5BL 

MS6&0BA. 



(MICRO VAX 011 

M7622 

43840 

BMB 

VAX 2000 

MS400CA 

41105 

12MB 

VAX 2000 

MS400CA 

*1*85 

4MB 

MICRO VAX II 

MS6306B 

473S 

SMB 

MICRO VAX II 

MS63DDA, 




M7608AX 

•1075 

lflMB 

MICRO VAX ID 

MS650CA, 




M76O0AX 

41892 

1BW 

vax Booorareo 

MS8BCA. 




LDD22S 

43973 

1MB 

VAX-11/700, 11/786 

MS70OFX, 




MS573 

4884 

4MB 

VAX’11/780, 11/786 

MS7BDJX. 




M0374 

41217 

1MB 

VAX-11 /7B0,11/750 

MS750CA, 




MS 7 50 

*774 

BMB 

VAX-11/750 

MS7B0HB 

13900 

12MB 

VAX-11/7 BO 

MS750HB 

15396 


MEMORY 

UPGRADES 

New... 100% Compatibility. 

,, , 

Lifetime Warranty 


— 

Guaranteed 

— 


description 

FOR MODELS 

BEF.F/N 

PRICE 

EPSON 

1MB UPGRADE KIT 

lie, 386/20 

ADOS091 

•71 

1MB UPGRADE KIT 

lie, 386/20, 3S65X. 306/25 

A808231 

•78 

4MB UPGRADE KIT 

lie. 306/20, BBBBK.3B0/2& 

N/A 

•142 

2MB UPGRADE Kit 

He, 3B6SX 

A8DB101 

•121 

2MR UPGRADE BOARD 

EPL9OQ0 

IBS *01 

•172 

4MB UPGRADE 80AR9 

EPL9000 

N/A 

• 273 

2MB UPGRADE KIT 

EPL6000 

N/A 

•102 

EVEREX 

2MB BFO 

5B0 STEP 33 

N/A 

I18S 

*M8 BRO 

490 STEP 25 

N/A 

1462 

2MB UPGRADE KIT 

290 STEP 12, 16, 20. 300 




5TH* IS 

m 

*117 

4MB UPGRADE KIT 

28BSTEP 1|, 16 20, 5BB 




STEP IS 

m 

*23* 

IMS UPGRADE KlT 

389 STEP 19, 20, 26 

N/A 

411 

2M0 UPGRADE KIT 

386 STEP 10, 20, 25 

N/A 

1*41 

4M0 UPGRADE KIT 

386 STEP 10, 20, 25 

N/A 

•250 

6MB UPGRADE KIT 

386 STEP 16. 20, 25 

N/A 

•482 

HP ' 

2MB UPGRADE BOARD 

LA5-9UET II, IID 

H3344*0 

mo 

4MB UPGRADE BOARD 

LASERJET II, IID 

H33445B 

1206 

2Mfi UPGRADE BOARD 

LASERJET HI, HP 

H354759 

• 1*5 

3M8 UPGRADE BOARD 

LASERJET Ml, HP 

H334708 

• 192 

4MB UPGRADE BOARD 

LASERJET Ml, HP 

H33477B 

1238 

2MB UPGRADE KIT 

VECTRA OS/105 ES/12FC 

D13WA 

*117 

•MB UPGRADE KIT 

VECTRA OS, 1 105 R5/20PC 

D1542A 

*234 

•MB UPGRADE KIT 

VEOTRA 08/206 RS/2BPC 

D1B42A 

4244 

1MB UPGRADE KlT 

VECTRA *86 PC 

D2150A 

•76 

2MS UPGRADE KlT 

VECTRA 386/26 

D23&1A 

•140 

•MB UPGRADE KIT 

VECTRA *86 PC 

D2161A 

nn 

BMB UPGRADE KlT 

VECTRA 486 PC, 3H0/2B 

D212SA 

•663 

HP/APOLLO 

2MB BOARD 

DNffiOD 

N/A 

4996 

•MS BOARD 

DN5S0a 4000. *500 

N/A 

• 1980 

SMB BOARD 

ON 3600, 4000, 4500 

N/A 

12986 

HP/9000 WORKSTATION 

1MB UPGRADE 

200, 510, 320 

N/A 

•571 

2MB UPGRADE 

200. 310. 32D 

N/A 

*1071 

4MB UPGHADE 

2D0, 310. 320 

N/A 

*2177 

0M0 UPGRADE 

200, 510, 320 

N/A 

14380 

4MB BOARD 

316 

N/A 

•3492 

8MB BOARD 

319 

N/A 

•8839 

4MB CONTROLLER 




BOARD 

330 

N/A 

43651 

4MB ADD-ON BOARD 

330 

N/A 

(3246 

0MB BOARD 

330 

N/A 

(8833 

12MB ADD-ON BOARD 

330 

N/A 

47301 

1MB UPGRADE 

332 

N/A 

4571 

4MB UPGRADE 

332 

N/A 

*1385 

4MB UPGRADE 

340 

N/A 

(2001 

4MB RAM BOARD 

345 

N/A 

41061 

BMB RAM BOARD 

345 

N/A 

(3298 

T6MB RAM BOARD 

3*5 

N/A 


4-12MB BOARD 

350 

N/A 

(4838 

4MB BOARD 

350 

N/A 

(3246 

tTMB BOARD 

350 

N/A 

(7626 

4MB UPGRADE 

300 

N/A 

(1890 

BMB UPGRADE 

350 

N/A 

(3540 

12MB UPGRADE 

300 

N/A 

*5011 


512KKIT 

PS/1 

105705G 

(01 

2M& KIT 

PS/1 

N/A 

(359 

2MB MODULE 

PS/2. 9EXP 

5460902 

1191 

4MB MODULE 

PS/2, 95XP 

9450120 

*397 

?MB UPGRADE KIT 

s 

1 

!- 

3CFB3B0 

*134 

1MB MEMORY MODULE 

70/121, 001. ESI. 




55SX, 05SX 

9450603 

*05 

2MB MEMORY MODULE 

70/A21, A01, 021, 801 

6450600 

(136 

2MB MEMORY BOARD 

00/111, 311, 121. 321 

6450379 

*148 

4MB MEMORY BOARD 

BQ/A21. BD/A31 

9451090 

(348 

4MB MEMORY MODULE 

55SX. B55K 

34P2933 

*327 

2-10M6 EXP, CARD 

30, 50, 502. 60, 




SSSX, 05SX 

645060S 

(541 

4-1 SMB EXP. CARD 

70,80 

34F3011 

*088 

IMS MEMORY CARD 

LASER PRINTER 401B, 




*019E 

1039135 

*117 

2MB MEMORY CARO 

laser printer *ois, 




4019E 

1033137 

*189 

2MB MEMORY CARO 

ADAPTER 0450307 

6460372 

(305 


DESCRIPTION 

FOR MODELS 

REF. P/N 

PRICE 

. IBM COMPATIBLE fXT & ATI 

12BK 

XT 

N/A 

•115 

250K 

XT 

N/A 

4154 

51 IK 

XT 

N/A 

•16« 

1MB 

XT 

N/A 

•208 

2 MB 

XT 

N/A 

*2*7 

512K 

AT 

N/A 

• 163 

1MB 

AT 

N/A 

•234 

7MB 

AT 

N/A 

•338 

3MB 

AT 

N/A 

MIS 

4MB 

AT 

N/A 

•507 

8MB 

AT 

N/A 

•793 


1MB MEMORY EXP. BRD POWERMATE SX PLUS 

APC-H8SDE 

1390 

2M8 MEMORY EXP BRD 

POWER MATE SX PLUS 

N/A 

*501 

•M8 MEMORY EXP BRD 

POWERMATE SX PLUS 

APC-H8B2E 

1774 

0M8 MEMORY EXP, 0HD 

POWERMATE SX PLUS 

N/A 

• 1499 

2-BMB BOARD 

POWERMATE SX PLUS 

APC-H251E 

•489 

4-BMB HOARD 

POWERMATE SX PLUS 

APC-H250E 

H31 

1MB UPGRADE KlT 

PROSPEEO 2B0, 




SX (NOT THE PLUSf 

PC-21’21 

•250 

2MB UPGRADE KIT 

PRGSPEED IBS 

N/A 

•383 

4MB UPGRADE KIT 

PROSPEED IBS, 




SX INOT THE RLUSI 

PC-21 23 

•254 

2MB UPGRADE KIT 

PROSPEED 3B6 

PC-31 31 

(981 

SMB UPGRADE KIT 

PHOSPEED 366 

PC 31 22 

(1*04 

4MB BOARD 

POWERMATE 366/16, 20 

N/A 

*715 

SMB BOARD 

POWERMATE 396/16, 29 

N/A 

*1001 

19MB BOARD 

POWERMATE 380/16, 29 

N/A 

11547 

2MB UPGRADE KlT 

POWERMATE 30B/26 

APC-H655X 

4563 

SMB RB’LACEMENT BRD 

POWERMATE 305/26 

APA-H607X 

• 1424 

bmb Upgrade kit 

POWERMATE 306/25 

APC-H636X 

•1553 

2MB UPGRADE KlT 

POWERMATE 30S/2SS 

0P-4HLS2D1 

4141 

RM3 UPGRADE KlT 

POWERMATE 306/2SS 

QP-41C-52D2 

•482 

3MO CPU UPGRADE K|T 

POWERMATE SX/20 

0P-41DJ1D1 

1983 

2-BMB EXP. BAD 

POWERMATE SX/2D 

DP-ilO-SIDI 

(383 

SILICON GRAPHICS (IRIS SERIES! ; 

4M0 KIT 

PERSONAL 4Q/2W7& 

HWCD4A 

•639 

10MB KIT 

PERSONAL 4D/2WI5 

W0C10R 

*2643 

4MB KIT 

PRO 4O/W5O/79/B0 

TMC94B 


16MB KIT 

CS/12T0HBQ 12/IB 

H43C180 

•2643 

BMB KIT 

POWER BER. 40/120/m 




240/280 

H4C0BX 

*1908 

SON J 

4MB OPTION 

3/00 

N/A 

•754 

BMB OPTION 

3/59 

N/A 

• 1125 

4MB OPTION 

3/69, 3/80, 4/00, SPRAC 

X104C.G.H 

*250 

4MB OPTION 

SPRAC &LC 

XI052 

•3*6 

10MB OPTION 

SPRAC 4*0 

X11BH 

*1928 

1BMB OPTION 

4/110 

X1160 

*10125 

10MB 

4/330 

N/A 

•2487 

32MB 

4/330 

WA 

*4325 

64MB 

4X330 

m 

*8781 

BMB OPTION 

4/330. 4/379 

X10«R 

*507 

4MB OPTION 

175,110.140,160.160130 

N/A 

11138 

BMB OPTION 

3/78,110.149,150,169,1B0 

N/A 

*1684 

12M8 OPTION 

3/76,110,149,1 ED, 160, IBB 

N/A 

•2208 

10M8 OPTION 

3/75,110,140,150,160.169 

M/A 

<3244 

20M8 OPTION 

3/78,110,140.150.160,1 BO 

N/A 

*4453 

24IW OPTION 

3/76,110,140, ISO, 160.1 BO 

N/A 

*5625 

BMB OPTION 

3/260,200+470, *B0, 




4/200,299 

N/A 

*4908 

10MB OPTION 

3/250,290,470. *00, 




4/200,280 

■N/A 

*e»8 

32M0 OPTION 

1/200,289.470,400, 




4/200.289 

N/A 

IT1843 

TOSHIBA 

512KB MEMORY KIT 

T3100E 

PC0-PAB34OU 

*78 

2M3 MEMORY KlT 

T31D0E 

PC0-PAB341U 

*129 

SMB MEMORY KIT 

T32O0 

PC6-PA7137U 

*30B 

2MB MEMORY CARD 

T5100 

PC7JA&301U 

4172 

2MB MEMORY KlT 

T5290 

PC10PAB304U 

4172 

BM8 MEMORY KlT 

T52M 

PC -PASS 13U 

• 1188 

2MB MEMORY KIT 

T3290/SX 

PC12-PA8307U 

•29 

4MB MEMORY KIT 

T3290/SX 

PC12-PA890BU 

*338 

2MB MEMORY CARD 

T1600 

PCB-PA0392U 

4172 

2MB MEMORY CARD 

T3 tOO/S X 

PCI 5-PA83O0U 

*128 

*MB MEMORY CARD 

T310OiSX 

PC15-PA8310U 

*325 

1MB MEMORY CARD 

T1909/SE. XE 

PC14-PA8311U 

*227 

3MB MEMORY CARD 

T10OD/SE, XE 

PC 14-PA9312U 

*273 

2MB MEMORY KIT 

70 500 

PC10-PA8304U 

*130 

SMB MEMORY KIT 

TB5O0 

PC-PA0313U 

*1170 

2MB MEMORY CARD 

T12D0XE 

PC13-PA8306U 

*166 

, ZENITH 

1MB UPGRADE KIT 

735^79. 25, 33. 33E 

ZA^riWF 

(05 

2MB UPGRADE KIT 

2386/29. 25. 33 

ZA3BD0MS 

*137 

*MB UPGRADE KIT 

Z386/20. 25. 33. $3E 

ZA3B00WC 

*330 

2MB UPGRADE KIT 

I386SX 

ze95-i 

*124 

IMS EXP. CARD 

SUPERSPORT 286, 200E 

ZA’180-66 

*188 

2MB EXP. CARD 

SUPERSPORT SX. 2B0E 

2A-180-64 

• 30B 

2MB EXP, CARD 

SUPERSPORT SX 

ZA48Q-BS 

•305 

2MB EXP. CARD 

SUPERSPORT SX 

ZA-180-07 

*305 

1MB EXP. BAD 

TURBQSPCHT 305. 390E 

ZA-S934ME 

*242 

*MB EXP. BRD 

turbo Sport bsge 

N/A 

*544 



PAY MENT T EHMS: II n US Funds Only) 

* International Mtwwy Order 
■ Certified / Cashier's Check 

* L/C 

* Wire Transfer (T/T> 



TEL; 


>8171 


FAX: (415)680-1408 

TEU 


AT1CO 


1130 Burnett Ave„ Suite H 
Concord, CA 94520 USA 































NEWS 


WHAT'S NEW • INTERNATIONAL 


VGA to Video 

igithurst has enhanced 
its MicroEye Video 
Output Card (VOC) to in¬ 
clude a Siemens ASIC, which 
gives you full graphics-on- 
live-video functionality. The 
VGA-to-video converter 
and overlay card provide 
sharp text and graphics in 
resolutions of up to 640 by 
480 pixels, and you can use 
it to mix and record combina¬ 
tions of computer graphics 
and video from other record¬ 
ings or from live camera 
sources. Or you can use it to 
present computer graphics 
through large-screen-projec¬ 
tion systems or one or more 
standard TV monitors. 

When you want to add 
text to a video picture or 
overlay graphics of any 
kind, the MicroEye VOC lets 
you quickly and easily 
create windows of variable 
size to contain inset areas 
of video or blocks of com¬ 
puter-generated text and 
graphics. You can create 
masks of any pattern of 
pixels taken from video sig¬ 
nals. If you change the 
mask in software, you can 
create effects such as fade, 
dissolve, and picture merge 
in any shape or pattern. If 


ternational, page 64IS-48). 

The card has a genlock 
mode that lets you use it with 
video mixers and other au¬ 
diovisual or TV studio equip¬ 
ment. You can combine 
high-quality computer graph¬ 
ics with CCTV and video 
signal sources. 

The MicroEye VOC re¬ 
quires a half-length slot 
in an IBM PC. 

Price: £495. 

Contact: Digithurst Ltd., 
Newark Close, Royston, 
Hertfordshire SG8 5HL, 
U.K., 44-763-242955; fax 
44-763-246313. 

Circle 1328 on Inquiry Card. 


An Innovative 
Outlook on the 
Future of Lisp 

T he new version of Del¬ 
phi Common Lisp has a 
modular structure that lets 
you tailor the size of your 
system to meet your re¬ 
quirements. Delphi Common 
Lisp Plus (DCL+) also has 
two new features: D-Prolog, 
a full implementation of 
Prolog with Edinburgh syn¬ 
tax, and D-Motif, a Motif 
Graphic Toolkit Interface. 
D-Prolog is designed for 


You can use the MicroEye Video Output Card to mix and record 
combinations of computer graphics and video from other 
recordings or from live-camera sources. 


you need to shrink or com¬ 
press a video picture into a 
particular window or per¬ 
form other processing ef¬ 


fects on the incoming video, 
you will need the compan¬ 
ion MicroEye PB Card (see 
July 1990 What’s New In¬ 




50KHz Standby UPS 


Our UPS is Ideal For Network workstation! 



The back-up time of UPS-500 is 110 minutes for 
1 set of complete AT-286 or 25 minutes for 2 
sets. 

• Applicable for any brand, model, personal 
computer, network, facsimile machine, telex 
machine, telecommunications or OA equipment 
system. 

• We Also Offer AVRs (Stabilizers) 

• 400VA (8ks),750VA (10.5kg), 1200VA 
(18kg). 


IPS-300 

%) TUV 
El2647 «»«** 

• All-in-one PCB design 

• High efficiency — 90% 

• Regulated square wave output 

• Performance fully compatible with Novell UPS 
monitor card 

• High frequency 50KHz MOSFET operation. 


UP-SAFE INDUSTRIAL CORPORATION 

3RD., FL.. NO. 39. LANE 183, 

CHUNG HSING RD., HSI CHIH CHEN, 

TAIPEI HSIEN, TAIWAN, R.O.C. 

TEL: 886-2-6438522-5 FAX: 886-2-6438787 
HOLLAND OFFICE: 

RONHAARSTRAAT 58. 

AMERSFOORT, 3815MC. HOLLAND 
Tel: 033-755253 Fax: 033-755175 


EUROPE, EAST EUROPE. AFRICA MIDDLE EAST SMALL QUANTITY ARE AVAILABLE DIRECTLY 
SUPPLY FROM OUR ROTTERDAM BONDED WAREHOUSE 
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CommonView 2 
Shared by the Best 


Why do thousands of developers use Glockenspiel 
CommonView 2? 

Because it’s the most efficient route for developing 
applications that run on Windows, PM and OSF/Motif. 

It’s a C++ class library that models the real world of GUIs. 
From the development environment to the destination, 
CommonView 2 is shared by the best. 

Previously, its benefits were enjoyed by Glockenspiel C++ 
users. Now it works with Borland C++ and Zortech C++, 
giving CommonView users full control over their choice of 
development environment. 


But that’s only half the story. 

Using CommonView, you avoid the 
complexity traditionally associated with GUI 
programming. 

With C++, you extend the CommonView 
hierarchy to your own requirements. 


COMPUTER 


LANGUAGE 


Quickly! 

CommonView 2 
reduces the amount of 
code you write, 
increases the volume 
of re-usable code and 
produces small, efficient 
and completely portable 
applications. 

And it's easy to use. 


vl-,^ 


BYTE 

OEMOUMK 


Free Demo Download 

617 - 861 - 9767 * 


Programming for Windows 
with 

* t „ 11 


Send for Free Illustrator 

CommonView 2 Is simple to use and easy to 
learn, Now, with the free CommonView 
Illustrator and hypertext help, you can 
quickly learn how windowing features are 
Implemented and manipulated In 
CommonView 2. 

How to get it; Fax Glockenspiel direct or 
download it from the Byte DemoLInk on BIX. 


CommonView 2 

Reduces code 



increases productivity 


■ Enables portability 

to * 

Windows 3.0 


► 

PM 


► 

OSF Motff 


► 

HP NewWave 

[ £ The solution to 

GUI development |. 


The Efficient Choice 


Glockenspiel CommonView won the Computer 
Language Productivity Award of 1990. Fie re’s 
why: 

Develop Quickly 

For efficient Windows, PM or OSF/Motif 
development, choose from a range of 
integrated environments and support tools; 
Borland Programmer’s Platform, Microsoft 
Programmer s WorkBench or Zortech 
WorkSench. 

11 Produce Immediately 

The CommonView 2 class library lets you 
begin developing straight away. Use C++ 
to extend the existing class hierarchy to 
your own requirements. 

■ Build with confidence 

CommonView 2 is an extensible C++ 
library. It exploits the strong type-checking 
features of C++ to produce robust, 
bullet-proofed classes that you extend in 
confidence. 

Keep it small 

CommonView 2 applications share the 
compact CommonView DLL, So you’re 
already starting off with a keen edge on 
efficiency. C++ keeps the application size 
to a minimum - apps begin at a mere 5k! 

Si Watch it move! 

CommonView apps incur little overhead. 
They’re fast, efficient and smooth-running. 


Specifications; 


CommonView 2 for 
Glockenspiel C++ 
requires 

Glockenspiel C++ 
2.0 and 

Microsoft C 6,0. 


To order: 


Borland version 
requires Boland 
C++ 2.O. Zortech 
version requires 
Zortech C++2 IB 


Glockenspiel C++ 
and Zortech C++ 
versions require 
Windows SDK 
and/or PM SDK. 


CommonView 
tutorial and class 
library reference 
manual and 
Illustrator included. 
CommonView 
consists of over 70 
classes. 



docfcensvid 

doss ttwmtcms 


Glockenspiel. 39 Lower Dominick Street, Dublin 1, Ireland. +353 (1) 733166. Fax +353 (13 733034, 

UK. QA Training Ud (0285) 655888. Fax (0285) 650537. Italy; inferenfia ; (02) 26680568. Fax (02) 2364258. 

Benelux: Rljnhaave, +31 (71) 218121, Fax +31 (71) 2T6118. Sweden: Linsoft (01) 3 T 24780. Fax (01) 3152429. 
France.Microformctfic. (01) 48701900. Fax (01) 48702729. Germany, Switzerland ( Austria : PSL (06021) 492-0. Fax (06021) 492-112. 


Glockenspiel CommonView and Glockenspiel C++ are registered trademarks of Glockenspiel Ltd. The trademarks of their respective corporations are acknowledged. 
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DEALERS, GOVT, CORPORATE, & SCHOOL 
DISCOUNTS UP TO 53% OFF 


• LAPTOPS 


1 TOSHIBA 


TL20QXI— 


1 T1600/4£L_ 2480 


1 T3100/8CL- uu 

T320Q_ 

_2470 

T32D0EX 

_3075 

T32DQSX/13C _ “ 


T5100/1QQ_ 

_ 4198 

T5200/4L_ 

_4114 

1 T5200/100_ 

1 TS500VGA.25MHZ 

-- 3580 

TEXAS INSTRUMENT 


TRAVEL MATE 2000 VGA__ 

_2399 

TRAVEL MATE 3000 NEW_CALL 

PANASONIC 


CF-15G— 

— — 579 

CP-250 

— .1365 

SHARP 


PC-6220 

— 2445 

MZ-100 

_4«9 

PC-5741_ 

-CALL 

PC-9601 

—. 899 

COMPAQ 


LTE 286/20_ 

— 2398 

ITE 286/4Q_ 

— 2699 

SLT 286/20_ 

r*i i 

SLT286/4Q_ 

_ CALL 

LTE 386 

—CALL 

_CALL 

LEADING EDGE 


D/LT 386SX / 40 MB 


BOND WELL 


BW-310/40 

_ 999 

BW-310/20 

_945 

Bw-siar 

_1175 

PACKARD BELL. 

CALL 

♦ MANY MORE NAME BRANDS 


• PRINTERS 

e 

HEWLETT PACKARD 


HT LASERJET Dl 

. _ 1539 

HP laser m nro 

‘•UN 

HP LASER ITT 11 n \nm 

HT DESK FET 500 

_499 

PANASONIC 


KXP-1090 

_.169 

KXP-1124 

_289 

Kxr-nao 

-139 

KXP-1695 

_369 

KXP-1624 

_349 

KXP-4420 

_769 

KXP. 44501 _ 

_1009 

OKI DATA 


M292 

_39 

M293 

_279 

EPSON 


AP2000— 

-175 

AT4000 

— - 279 

AP2500— 

-299 

LQR50 

-415 

LQ1050 

-S49 

♦ MANY MORE BRAND NAMES 


• FAX • 


CANON 

PANASONIC 

FAX 15_399 

KXF-50_499 

FAX 20- 569 

JCXW0-CALL 

FAX 23-699 

FAX 35-899 

KXF-22G-999 

MURATA 

PANAFAX 

M90Q_429 

170C-169 

Ml400-519 

PD 165E-779 

M180Q--569 

PD 1601_999 

M1S50-729 

PD2300—_520 

SHARP 

TOSHIBA 

UX-lll_439 

3200_469 

UX-100_389 

3450-439 

UX-191_499 

3750-649 

ITX-170_459 

4700_689 


1 ‘DESKTOP PCS • 

IBM PS/2 


MODEL 30-E21 


MODEL Mil_ i am 

MODEL 55 SX-30 

._2360 

MODEL 55SX-61 

MM) 

MODEL 60071 mao 

MODEL 65 5X121 

_4035 

MODEL 70-121 

.—3639 

MODEL 7D-A21 

im 

MODEL 85-71 men 

MODEL 80-121_ 

..sra 

MODEL 80-A21 

— .7199 

8513 COLOR MONITOR 

.CALL 

8515 COLOR MONITOR 

_699 

COMPAQ PCS- 

-.CALL 

PANASONIC 

rX 1950/386 


20 MHZ-2MB 

_999 

NEC 


POWER MATE 386/20 


80386-20 MHZ-2MB VGA_ 

..CALL 

PACKARD BELL 


FORCE 1-286/12 MHZ_ 

-730 

40 MB HARD DRIVE 


1 MB OF RAM 


1.2 MB/144 FLOPPY 


FORCE 1W/80 MB HD_ 

-1235 

FORCE 386/VL_ _ _ 


80386/33 MHZ 


4MB OF RAM 


64 KB/35 NS CACHE MEMORY 


12/144 FLOPPY 


DOS 4-01 


FORCE 386/33 


W/124 MB HARD DRIVE- 

-2750 

LEADING EDGE 


186SX/16_ 

— —1265 

1 MB RAM '40 MB H/D 


186SX/16— 

-1585 

2 MB RAM *105 MB H/D 


MAGNOVOX 


MAXSTATTON 386SX_ 

_1302 

386SX/16D0MBH/D 


101 KEYBOARD VGA 


1 -2 MB/1 44 MB FLOPPY 


MAXSTATTON 286 SX__ 


286/12 

-— • TlO 

1 MB RAM *40 MB H/D 


12 MB/1 44 MB FLOPPY-VGA 


LASER COMPUTERS 


LASER 386 

. — 1099 

80 386/16 MHZ 


1MB OF RAM -VGA 


DUEL FLDPPYS'40 MB H/D 


LASER 386 W/120 MB H/D_ 

— .CALL 

EPSON 


EPSON EQUITY 386/20_ 

— CALL 

1 MB RAM *VCA 


1.2 MB/144 MB FLOPPYS 


SOFTWARE INCLUDED 


• EVEREX 

• 

STEP 286/12 80286/ 12MHZ 


'1 MB RAM *1J2MB FD_ 

_1169 

STEP 286/16.80086/16 MHZ 


*1 MB RAM *1 2 MB FD_ 

— — 1328 

STEP 386CX 80386/16 MHZ 


‘1 MB RAM'12 MB FD_ 

_11*4 

STEP 386/20 - 80386/20 MHZ 


*1 MB RAM *64K CACHE_ 

- 2388 

STEP 386/25 - 80386/25 MHZ 


•1MB RAM'64K CACHE_ 

— — 2688 

STEP 386/33 - 80386/33 MHZ 


*2 MB RAM *64K CACHE_ 

-3488 

• AST • 


PREMIUM 386SX 


PREMIUM 386SX 

80386 '40MB H /D "VGA SYSTEM_jm 

PREMIUM 386SX/20 

80386'40MB H/D'VGA SYSTEM_2099 

PREMIUM 386/25 

80386 *25MHZ ‘40MB H/D_3088 

PREMIUM 386/33 

80386 *33MHZ *40MB H/D_ 3899 

PREMIUM 486/25 

*48 *23M HZ'124MB H/D_4999 

PREMIUM 486/33 

*486 *33MHZ'124 MB H/D_•_S888 


AROUND THE WORLD • 10 LAKE STVSTt 5E • WHITE PLAINS. NY 10603 


FAX: 914-761-8283 CALL 914-328-9758 


NEWS 


INTER NATIONAL 


language interoperability. 

You can develop a program 
modularly, adopting the most 
suitable programming para¬ 
digm for each module from 
among functional Common 
Lisp, procedural C, Prolog, 
and object-oriented (i.e.. 
Common Lisp Object System 
[CLOS]) style. D-Motif is 
an object-oriented library for 
building user-interface ap¬ 
plications under Motif. The 
library includes an environ¬ 
ment for using DCL+ with 
panels, menus, and dia¬ 
logues that allow you to in¬ 
voke Lisp functionalities, 
such as trace, step, compile, 
and load, and to select and 
edit files. 

Other DCL+ features in¬ 
clude a full implementation 
of Common Lisp; a kernel 
implemented in C; multitask¬ 
ing; CLOS; a CLX inter¬ 
face between DCL and the X 
Window System; and the 
Common Lisp User Interface 
Environment (CLUE), the 
portable X Window-based 
system for user-interface 
programming in Common 
Lisp. DCL-I- also offers ef¬ 
ficiency improvements for 
general programming and 
object-oriented program¬ 
ming; a reduction in the 
size of compiled code; and a 
reduction of the Garbage 
Collector calls through the 
Immediate Data feature, 
which reduces memory 
usage. 

Price: 1,150,000 lire for 
the kernel; 1,150,000 to 
3,950,000 lire for the 
graphics module (D-CLX +, 
D-CLUE, and D-Motif); 
1,950,000 lire for D-Prolog. 
Contact: Delphi S.p.A., 

Via della Vetraia, 11, 

1-55049 Viareggio (LU), 
Italy, 39-584-395225; fax 
39-584-395366. 

Circle 1329 on Inquiry Card. 


Keep Your Eye 
on the Stars 

N ow you can map the 
positions of the moon, 
stars, planets, and other ce¬ 
lestial objects visible to the 
naked eye on your IBM PC 
with Sky Watch, an interac¬ 
tive planetarium program 
designed for educational and 
recreational use. The soft¬ 
ware lets you adjust the date, 
time, location, and direc¬ 
tion of viewing within the 
program, as well as a large 
number of other parameters, 
including the size of the 
field of vision, the color and 
brightness of the stars, and 
the scale of the reference 
grid, which you can super¬ 
impose on the display. 

You can view constella¬ 
tions in isolation to learn 
their outlines or flash them 
on a full display to identify 
them among their neigh¬ 
bors. You can also add or re¬ 
move the names of the con¬ 
stellations and the brighter 
stars. A list of the constel¬ 
lations visible on the current 
screen is available at the 
press of a key, and a quiz 
mode lets you test your 
knowledge of star names. 

Sky Watch lets you rotate 
the sky on the screen at inter¬ 
vals ranging from 1 minute 
to one year, a feature that is 
useful for observing the 
daily and hourly motion of 
the stars and planets, the 
changing phases of the moon, 
or the progression of a solar 
eclipse. 

Sky Watch requires an 
IBM PC with 256K bytes of 
RAM, DOS 2.0, a graphics 
adapter, and a monochrome 
or color monitor. 

Price: £30. 

Contact: Biosoft, 22 Hills 
Rd., Cambridge CB2 1JP, 
U.K., 44-223-68622; fax 
44-223-312873. 

Circle 1330 on Inquiry Card. 
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SERVING ALL OF EUROPE FROM LONDON 8t ZURICH! 

AT UNBEATABLE PRICES! 


PRESALE 

CONSULTING 


POST SALE 
SUPPORT 


rnmmmrwm** 


£ $ 


Caiera's Word Scan 28*386.. .. XA K9 

: IVdbably five best irtpJtttwhtstion of 
optical character recognition foday. 

.ca**... 

hard disk storage without 
performance fo«/make yout flop* 
ones run 4 tamrs hater 

CBOVv^^ , <•<,.,> 99 199 

Multitasking, virtual memory 
Motif user fokVf** available to 
ANY PC, including an XT 
tntclSstislAXtKm M4 m 

Easy louse modem, tax., scanner port, 
criproCrsfor k <oftw,ne 
k & prints faxes 


B c<4n#wnK»tfx?p? ocjHovwMt 
Sends, receive* & prints 


ARTIFICIAL INTELLIGENCE: 

£ 

Arity Combination Pack v5.1. 

.659 


.148 

BrainMaker Professional. 

..638 

PDC Prolog DOS v321_ 

_189 


Prooomm Plus vl.lb_61 124 

Remole2 (Host k Caller)__99 199 

SmarTerm 240 v3vl_174 350 

Takeover_„___™149 300 


4GL Rapid Dvlp System w/Debugger 670 

ALPHA Four vl.l_ 27b 

Btrieve for DOS-.359 

Clarion Professional Developer v2_l_424 

Clipper v5.0-469 

‘“i RLE k db Retrieve w/Object, Source.208 

dBASElVvl.t___447 

dbFast/Plus vl.4............157 


PROLOG-2 Personal_ J9 

ASSEMBLERS A LINKERS : 

Blinker v 1,1..144 

Microsoft Macro Assembler v5.1--- XI 

_ 299 

__299 

_91 


Ilink/LTO V2.3...™_ 

.RT-Link Plus v4-l-™_. 

Poly Librarian II...- 

Spontaneous Assembly_,__151 

BACKUP : 

Back It__55 

Copy II PC v6.0_™-24 

Copy II PC Deluxe Option Board--104 

Central Point Backup_™-_54 

Norton Backup- -88 

BASK : 

HyperHelp -™_ XI 

Microsoft BASIC PD5v7 1 -.286 

nosoft Quick Basic v45. 59 

PowerBASIC v2.1__.68 

ProBas.129 

BUSINESS 

Ami vl.2-111 

FormFillrr v30_ .78 

FormTool Cold v3.0__53 

Grnmmatik IV..- .——.—. 46 

GrandView v?.0 -— -— 

LetterPcrfect——-™-,.™—,— 

Lotus 1-2-3 vll-___ 

Mace Vaccine .™_™.„_____——54 

Microsoft Office for Windows..—579 

Norton AntiVirus —,- 1 ----77 

ORG Plus Advanced v5.0.™. 58 

Quattro Pro v2j0 -... —. .... _276 

Sidekick v2.0_ 54 

Sideways v3J_52 

SQZ1 Plus_61 

Super Project Expert v2.0.—393 

Timeline v40---.412 


C ASYNCH MANAGER v3D_ 115 

C-terp w/Source v3.3. 181 

C-Worthy w/Forms k Source. 348 

Clear + for C-114 

Control Pak/Windows...-359 

Essential Communications v3-0.183 

FairCom Toolbox Special Edition.-.419 

Grcenlcaf CommLib v3.0__ 235 

Lattice C Dev Sys for DOS k OS/2_152 

Microsoft C Compiler v6.0_286 

Microsoft Quick C/Quick Asm. v251_116 

I\-Lml. J2 

Turbo C Tbob ™.--91 

WATCOM C /386 Professional.. 2143 

CADD : 

3-D Drafting vl.l_187 

AutoCAD Release 11_2665 

Design CAD 3D v3.1___182 

Generic CADD v5.0_211 


DBXL Diamond vl JR .. 

FoxBASE+ v21. 

FoxPro- 

Novell XQL Relational Data Mgr..495 

Paradox v35 Competitive Upgrade-128 

Paradox v3.0._ 415 

Paradox v35_ 468 

Paradox SQL Link_324 

Professional Oracle Lfcvclopcrs Kit-,-.608 

R4t K Clipper / Foxbase *■ Module—. ...32 

K&R Report Wnter forXDB SQL_181 

R:BASE v3.1_439 

DEBUGGERS: 

Breakout II 

Multiscopc DOS Debugger 
Multiscope Windows/DOS.— 

».l_356 

Periscope IV 2SMhz —.- 1689 

DESK TOP PU BLISHING: 

Aldus PageMaker v3 01 4*1 

Aldus Persuasion v2 0 -. 291 

Freedom of the Press.™.2 25 

GoScript Plus v3D—-—-169 

Halo PPE.___—___111 

Hijaak vZO_ 121 

Micrografx Designer v3.01-426 

Omnipage 386 v3.0._.419 

ProScan Grayscale Full-Page Scanner 

(incl. FREE Picture Publisher) -- 

Publish It! 

Ventura I*ublisher Cold Series v 

DtSK/DOS UTtLP 

Lotus Magi 

MAC_ 

loMor; I : Ii1»'ji> v5 <1 

. . . 

IX look Deluxe v6.A 
Q DOS II. 

. *&$'-' 

Windows f 
Xtree Pro Gold v2-0 


1 Jill is Symphony v? 7 

.454 

909 

172 

178 

417 

Lotus Works... 

.85 

Microsoft Works v2j0 .... 

.88 

Q&A 3.0-.. 

.208 

LAN A LAN-READY SOFTWARE: 


FoxPro Mnltiniyr 

_571 

1144 

Framework III (5 Users)... 

.367 

1135 

LANtastic Ethernet Adapter. 

.226 

454 

LANtastic Ethernet Starter Kit- 


938 

Microsoft Windows Add! Station. 

.74 

149 

Microsoft Word Add'l Station .. 

.171 

344 

Nc+worker Plus... . . 

.131 

264 

Novell ELS 1 Netware v2-12..... 

.495 

991 

Novell ELS U Netware vZISc_ 

—1177 

2355 


SCO UNIX 386 Dev GTv32 ..314 1229 

OS/2 PRODUCTS : 

Asymetrix ToolBook-. 

Brief Editor v3.0_ 

Btrieve ....--—-—— 

Control Pak/PM_ 


..J59 


Describe Word Publisher v2il™ 


—365 


GSS Graphics Devel. Toolkit- 519 

IBM Display Write 5/2_ 220 

U*u» 1-2-3/C.-445 

MS LAN Mgr. Server 1-5 uses.-609 

Microsoft SQL Server 1-5 usrs.---609 

267 


Novell. Entile product line...Ci 

Paradox Network Pack v35--589 1179 


J-DOS II (8 User) „ 

BASE V 3.1 (5-U*er) IAN Pack... 


-99 


337 K 


457 


Brief v3.0_ 

Sage Professional Editor....__ 

VEDIT PLUS v3.3_ 

FORTRAN: 

FORTRAN F771.-EM/32 v30„. 

Fortran Toolkit I v5.2_—™ 

Fortran Toolkit 2 v5.2_ 


.179 359 

_94 190 


CRAFMATIC k PLOTMAT1C__146 

Microsoft FORTRAN v5.0_260 


RM / FORTRAN v244 

WATCOM Fortran 77 / 386 

33x 

.713 

GRAPHICS: 

C nn»l Draw v? H 


Cricket Graph tor Windows_—_- 

Essential Graphics v3 0 

..Ill 

229 

GraphicsMenu v3.0.. 

.127 


Think Cv4 0 .. 

Pascal . 

MEMORY MANAGEMENT: 

Mb Max vfrd_,_,__— 

Above Disk v4.P..— 

Blue MAX vM—»— .~ 

PESQvlew 38«» w/QFMM v5 1 

[EMM/386 v5,l... 

>KAM with Manilrsl. 

Turbo EMSvtiO. 


CRASr w/Art Tools . 

GSS Graphics Dulpt. Toolkit- 

HALO ... 

HAlJO Professional 


Harvard Graphics v23-- 

Meta WIN LX3W 

7R7 

208 

STATGRAI’HICS ... 

8Mi 


CASE- Windows-_838 1677 

CASE: PM forC_J678 3357 

CASE PM for C++_1678 3357 

Comped it or II_212 425 


EasyCASE Plus- 

Teamwork/PCSA— 


-238 


,_897 17% 


HARDWARE: 

ASCII 2400 Internal Modem_.73 147 

ASCII SuperVGA 1024X768w/512K_126 253 

Echo II Speech Synthesizer--——-111 223 

Hercules Art Dept (Ind. Graphics 

Station card k Lumen..2279 4559 

Intel 80387-33 Math Coprocessor..539 1079 

Logical Connection Phis_526 1054 

INT EGRATED 

Framework III vl.l- 397 795 


A TJNG ENVIRONMENTS : 


-476 954 

_54 110 

...103 208 

...532 1066 

...559 1119 

.24 49 

.108 217 


| LAN Administration Pack vl.l — 328 658 

for Windoes v3.0..233 468 

Expert <3-User) 393 787 

TimcLme 1 Add I user ..._..177 355 

Ventura Publisher Gold Add'l Node .262 

WordPerfect Add'l Station. 149 300 

Wimistar Pni v6.(J Add'l StationServei vb.O .17 155 

XtnvNel v2.0 fo rm? Level 1 k 2 . _141M 

MACINTOSH 
Adobe Photoshop 
Adobe- Fvpe Manager v2 A 
Carbon Copy Mac..... 

ClansCAD v2it—-- 

Cobn Studiu ___ 

Copy II Mac ...—™ 

Diskl-cH.k v ;d ... 

FaafBack Mac v25 

KoxBASfc ♦ V2P1-_... 

nof llte Press v3.U-. 

vT.5—; 

Ladd Level 1 vl.l. 

• <«if«-r v2 II . 

lapLink MAC.... 

MacPaint v2.0--- 

Macromtml Puectur v20 .... 

VlacSlcruth .. .. 

MacToofe Deluxe vl.O. .-_ 

Mathi-m.it k a for Mai II vl2 

Microsoft Write. 

MiniCAP*. J, _ i _ 

Norton UlBities.. ..— 

OmniPage. 

PageMaker v4 tl... 

Publish It! Easy v2.0. 

Smalltalk / V v : n. 

Statvtew (1___ 

4 SAM vZtL... 

SUM tl..... 


OS/2 Presentation Mgr. Toolkit — 
Paradox....-. 

ft 

i iff 

PDC Prolog v32... 

451 

Poly AWK. 

,121 

RiBASt. 

.549 

Sidekick I’M . 

11H 

SmaDtalk/V PM____ 

_ 7tO 

Wide Angle... 

.60 


526 Adobe PostScript Cartridge-— 

LasciCo 1Mb Boa id w /GcSdect 


-264 

...128 


530 
258 

MS Mouse With Windows v3.0__138 278 

Niscan Cary Scale Hand Scanner____190 381 

Poly Make___.91 184 | 


RPC II Development System v3.1 .— 

ScanMan Scanner..... 


—1042 2085 | 

161 


™73 147 
...638 1277 


PASCAL 

B-Tree FiU-r 

Pascal TOOLS k TCXJl-S jJ 
| POWER SCREEjH 
Turlm An aiy*t W/M.utce. 

vft.O,... 

il JVofeasional v6.0 .. 
Turbo Plus.... 


Advanced Math Applicariom* Pack 59 

Dvrtve v2.0...- -.-J 172 

Ma!hCADv2-5..., 2M| 

Mathematic a/386 vl2 
VLilluMiuitH iii lor Wlndoi 
5SP/IX2 Scientific Subroutine mivuv 

SCREEN DESIGN. 

Ftash-Up IVvi'lnjvr »linilbox-'-JO 

Grvenloaf D»UiWindows w/Source.299 

PANEI (t 252 


...J58 1117 

.798 1597 


Vermont Views v 


iIBx/dBpirt v.4.7 
KW C w/Binury Rum 
FOR .C++- 


_752 1505 I 

-407 815 I 

....-J12 1625 I 


4/386 Multitasking..—, 124 250 

F.tnsSiorage with Full Soon. 46 94 

fgjtech MiHluki-2 E>vlp4 Sy>’ ..149 299 

opspevd Moduki 2 IX>> Curt^-nlcr KM—_141 

Fopspeed 2 lT:2< . riipikTKii..348 

OBJECT ORIENTED P 

Vsymetrix Tixilhuk (Window'.) .269 539 

tJbjeCt PlotewiitilWll 11 1. 115 232 

-4rwlHalk/V'2S6. 114 229 

urKu -- Pro 1 mpetiHve Upgr...132 265 

• C++ Prof. .rn.ll I /!. W.« 

.Vmdoivs M 1 ker__ 557 1115 

Interlace Library_151 303 

C++ Compiler v2.1_122 245 

h C++ Devlprs Ed. v21_ 272 545 


IMMSEMQLPRQi 

4GI. Rapid Di> .~r -2076 4153 I 

Gr.immatik IV r I 

_433 867 

4 Nkirton Utilities Ho* Syshaw V . - 179 359 I 

Pascal Ctrmjnler for XENIX; 286. 1.33 8h7 

ITofi-xMOnalOr.ule Unix/Vnix. 4 .. 1377 2756 I 

r RM/COBOL-85 h«UNTX/XEND>..t86<4Dskr)ll62 23251 

o Suite 386 v 6 .tl/1 .tt.. Jj&\ 1 9K.3 

VEDIT PLUS for Unix / Xenix .. ™i^347 

: JO APPLICATIONS: 

Vt.ir tor Wir .Wvs tv/Lang Ext*.. 

/Viol*- 1111 :st r aim \ 1 
Adi'K i\ p+-■ M.in.igi-t 


-1Z3 248 

.358 1117 

599 


Microsoft COBOL v4j0-519 1099 

LIT COBOL__974 1949 

RM/COBOL-85 v5.0___706 1413 

COMMUNICATIONS: 

Carbon Copy Plus + Host-102 205 

CO/Sessions Complete---—151 304 

Crosstalk Mk. 4 v2.0_124 250 

LapLinklU__ 77 155 

Mirror HI v2,0. -76 154 

PC Anywhere IV (Host k Remote)_91 184 


USA 



DR DOS v5.0—. 

IBM OS/2 Extended Edition vlZ._ 

Interactive UNIX 386/ix Op Sys..299 

MiooportSys V Rd.4 Comp Lirifcd CALL 

MicroportSysV Rd 4 Comp Unlimited CALI. 

Microsoft Windows 3.0_—____.88 177 

SCO Open Desktop_748 14% 


SOFTWARE 


Crosstalk for Windows vl.l . 

.Hz' 

dbFast/ Windows 2-0- .. ........ 

_180 

DRARX/Windows CAD vl.l. 

.-391 

Facelift for Windows. 

.57 

Form Publisher... 

126 

Form Base... 

.279 

Windows 

46 

Guide 3 for PC... 

.334 

Gupta SQLWindows v2J)... 


jetForm Design. 

.249 

Micrografx Charisma v2D.™™_ 

_304 

Microsoft Excel v2.1.. 

.279 

MS Powerpoint for Windows.. 

..284 

Microsoft Project for Windows. 

_400 

Microsoft Word for Windows vl.0- 

_286 

PFR- Form Pro 

_249 

Superbase 4 Windows. 

.391 

Tempn Macro I Itility vl.?. 

.38 

Thinx for Window. 

.279 

Wide Angle_ 

..60 

Window's Device Drvr Dvlp. Kit. 

.288 

Windows Productivity Plnck.. 

.36 

Windows SDK .3 0 

.288 

Wing/, for Windows k OS/2PM. 

.291 

WinSleuth v2.l - 

69 


LIMMATQUAI 116 
8001 ZURICH. SWITZERLAND 
PHONE: <01) 252-6710 FAX: (01) 252-7795 


16 CONNAUGAHT STREET 
LONDON W2 2AG • UK 
PHONE 071-402 0722 FAX: 071-724 9847 


• All major credit cards accepted. 

• (30) day billing for qualified organizations 

• Special discounts for large or corporate buyers- 

• I Vices do not include VAT or other kical taxes. 

• Prices subject to change without notice. 

B04/91 


Over 3,500 products carried. Call today for price list-disk. 
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NEWS 



• Support WHITEK 4167 Coprocessor 

• 64K/256Kb 2nd level cache memory 

• Up to 64Mb Memory on board 

• Support 80486 Burst Mode & EISA Bus 

• 6 EISA SLOT k 2 ISA SLOT 


33MHz: Byte BMARK CPU Indus 9,64 
25MHz: Byte BMARK CPU Index 7,25 



TP a§& immm 

• Socket for WEITEK 4167 Coprocessor 

• 64K/256Kb 2nd level cache memory 

• Video BIOS Cached inside CPU 

• 2 Serial/1 Parallel 


TP486/33A: Dhrysiones 27472.3 (DHRY/Sec) 


15,225 MIPS 
TP4S6/25A: IL2 MIPS 



TP 

* Support 80387 k WEITEK 3167 

* 64K/256Kb cache memory 

* Write-Back Cache operation with bolii 
Read-Write cycle cache 

TP386/33C: Whetstones WOT 

1458,851 K-WHET/SEC 
8 J2B MIPS 
TP386/25C: 6.206 MIPS 


30-DAY MONEY BACK GUARANTEE! 


ENTERPRISE LTD . 

20th FI.. No. tO$8, Miagshaig E. /&/.. 

Taipei. Taiwan. R.O.C. 

Tel: (02) 753-1930 

Fax: 886-2-7531940 * 886-2-7153105 
All brant* names are registered trademarks of their 
respective atWHirs 
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INTERNATIONAL 



The Mistral 9600PC modem card uses compression techniques 
to preprocess data before it is transmitted , allowing the modem 
to achieve throughputs in excess of 18 1 000 bps. 


Innovative 

Modem 

Technology 

A mber Logic says that 
its V.32 and V.32bis 
half-length modem cards 
enhance the performance of 
personal computers. The 
Mistral 9600PC and 
14400PC V 32 and V.32bis 
modems and the Mistral 
2400PC V,22bis modem of¬ 
fer enhanced high-speed 
communications and fit into 
most IBM PC and portable 
computers having a stan¬ 
dard 8-bit bus slot. 

Using compression tech¬ 
niques to preprocess data be¬ 
fore it is transmitted, the 
Mistral PC modems operat¬ 
ing at V.22bis can transfer 
data at speeds in excess of 
5500 bps, while the V.32 
and V .32bis modems can 
achieve throughputs in ex¬ 
cess of 18,000 bps. You can 
upgrade the 2400 models to 
the 9600 and 14400 
standards. 

As with the desktop 


modems in the company’s 
range, the PC half-length 
modems combine multistan¬ 
dard operation with MNP 
level 4 error control and 
MNP level 5 data compres¬ 
sion to provide enhanced on¬ 
line performance and flexi¬ 
bility, Other features include 
pulse and tone auto-dialing, 
an audible call-progress 
monitor, automatic repeat 
dialing, security dial-back 
with password protection, 
and password-protected re¬ 
mote control via normal AT 
commands. 

Price: £399 for the Mistral 
2400PC; £799 for the Mistral 
9600PC; £899 for the Mis¬ 
tral 14400PC. 

Contact: Amber Logic 
Ltd,, 33 Saltaire Rd., Ship- 
ley, West Yorkshire BD18 
3HH, U.K., 44-274-585483; 
fax 44-274-58922 L 

Circle 1331 on Inquiry Card. 

























PURE 

MAGIC 

Computer Aided Programming 
Application Generator and Relational Database 

Yes, ‘PURE MAGIC’ is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 

MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 

li„ 

Programming Power 

★ Awarded 1 st Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

★ Huge savings in software maintenance costs 

★ Integral IBM™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC-DOS™, Unisys-BTOS™, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 



Magic Headquarters: ■ Israel: MSE Ltd., 3 Bezalel St.. Ramat Gan 52521, Tel: [972 3] 751 1914, Fax: 751 6218 ■ U.K.: MSE Ltd. (U.K.) Tel: [44 1J 902 8998, Fax: 903 
1465 ■ France: Magic France S.A., Tel: [33 1] 4897 4820, Fax: 4897 8125 ■ Germany: Fink Software. Tel: [49 40] 527 0235, Fax: 524 4727 ■ Austria: M-Computer, Tel: 
[43 222] 535 9860, Fax: 53 59 861 ■ Hungary: Medicor Medorg Co.. Tel: [36 1] 129 4281, Fax: 149 5957 ■ Australia: Sigma Data Co., Tel: [61 2] 957 3777, Fax: 957 2013 
■ The Netherlands: A.V.R., Tel: [31 101 434 3262, Fax: 460 0805 ■ Switzerland: Aker S.A., Tel: [41 22] 477 177, Fax: 477 348 ■ U.S.A.: Aker Corp., Tel: [1 714] 250 
1718, Fax: 250 7404 ■ Japan: Wacom Co. Ltd.. Tel: [81 3] 985 0097, Fax: 985 8636i 



MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

‘There is no competitive product” 

(PC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available” (PC MAGAZINE) 

“Excellent overall value” (PC WORLD) 


Distributor and Dealer Enquiries 
Welcome. 
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KNAPC5 

YES III foR 1991 KISAPCO 
DELIVERS THE POWER OF 


AMERICAN POWER 
CONVERSION SMART UPS 


MASTER DISTRIBUTORS 


AMERICAN POWER CONVERSION 

LOW COST SMART UPS SYSTEMS ..._ 

©*»_ b— . sr 

Wave 



■ 110 International 
'400 SMART UPS 
*600 SMART-UPS 
'900 SMART UPS 
1250 SMART UPS 
2000 SMART UPS 


$776. $259. 
$499. $}J9. 
$658. $479. 
$1060. $729. 
$1599. $979. 
S2099.JI09Q, 


\AccuCard 


NOW $199. 
A low cost alternative to 
the use of standard 300 Va 
To 500 Va UPS systems. 


International ThansLoihviers 

220v. / IJOv. STEP up / down 
90 Watt. Tuans! 

80 Watt. Tuans! 

100 Watt. Trans! 

200 Watt. Trans! 

900 Watt. Trans! 

500 Watt. Trans! 

1000 Watt. Trans! 

1700 Watt. Trans! Late UlM $ 98. 

*2000 Watt. Trans! $m. 

■7000 Watt. Trans! *197. 

Internat, 220v. Power Center 
& SunqE Suppressor 
8 Outlets, 6 It. CoRd 
retaH $59,95 




VolTAjCt T REGULATORS & CowdlTk3P<E R% 


TVR >00 $00 WATT 110 / 220v. $279 SI 28. 
TVR1000 1000 WATT 1TO / 220v. $749 $196, 
'* Above wtr+i mp am down ItAnlowtB 
MV 2K 2000 WATT 220*. ONLY $429, $259. 
VR2KD 2000 WAIT T»/220*. $449. $559. 

MV? 5W WATT t IIP YitEeuLATQftJAS.^ 


MEW WE HAVE THE BEST PRICE 
AUTOMOBILE KWEKIEKf \ l»v. MOBILE POWER 


TOR YOUR VAN OR CAR ) POWERS LAB 
EQUIPMENT, FAX MACHINES, LAPTOPS, 

PORTABLE TELEPHONES, NINTENDO. 

^COPY MACHINES, TYPEWRITERS 32 %. 

013 - 449-00791 

FAX 81? 449 0701 A-l 
USA 800 -827 -4718 

KNAPCO 

QUALITY DISTRIBUTION FOR 45 YEARS 

1201 HAMLET AVE. 
CLEARWATER FL 34616 


NEWS 


INTERNATIONAL 



Each port of the Multiport Spooler-Selector can be an input or 
an output port * and the unit is able to accept data on all inputs 
and send data to all outputs at the same time. 


Multiport 

Spooler- 

Selectors 

T he Elprotna Multiport 
Spooler-Selectors are 
m icroprocessor-cont rol led 
and have additional memory 
for efficient performance. 
Each port can be an I/O port, 
and the units support all 
ports simultaneously, mean- 
ing that the Multiport 
Spooler-Selectors can accept 
data on all inputs and send 
data to all outputs at the 
same time. 

The unit tracks which 
file came first and works on 
a first-in/fint-out basis. 

You can select the output 
ports by a code word or 
through a pop-up menu. 
There are 15 models avail¬ 
able: 4-, 8-, and 16-port 
models for serial or parallel 
processing, output port- 
selectable or not, and 
bidirectional. 

Price: 1000 to 6900 Dutch 
guilders. 

Contact: Elproma B.V., 
Nijendal 42, 3972 KC Drie- 
bergen. Postbus 170, 3970 


AD Driebergen, The Nether¬ 
lands, 31-3438-18724; fax 
31-3438-12286, 

Circle 1332 on Inquiry Card. 


MacProlog 3.5 

L ogic Programming As¬ 
sociates has added full- 
color support for graphics 
windows with access to the 
Macintosh Color Wheel, 
scrolling text fields for help 
dialogues, a structured hy¬ 
pertext-style file browser, 
and dynamic menu facili¬ 
ties to the new release of its 
MacProlog series of soft¬ 
ware development tools. 
MacProlog 3.5 also in¬ 
cludes new releases of the 
MacProlog compiler sys¬ 
tem, the flex expert-system 
toolkit, the MacGbject/ 
Prolog+4- system, the Mac¬ 
Prolog Dialog Editor, and 
the new Mac Prolog/Oracle 
Interface. 

The graphics-based Mac¬ 
Prolog Dialog Editor helps 
you easily construct sophis¬ 
ticated user interfaces with a 
palette of dialog items such 
as buttons, check boxes, ra¬ 
dios, edit fields, text fields, 
icons, pictures, and scrolling 
menus. By simply selecting 
and positioning items from 
the palette, you can create a 
mock-up of your dialog 
layout. 
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“I Get Paid to Write Programs. 
And Now, I’m Writing Them 
Twice As Fast.” 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here’s what American corporations 
in a PC Week survey thought of the 
power and ease of use of Profes¬ 
sional Developer vs. competitors. 
Any questions? 


CLARIONSOFTV\ARE” 

150 East Sample Road, Pompano Beach, FL 33064 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software. Copyright 1989 Clarion Software. dBASE is a registered trademark of Ashton Tate. 


RGENT1NA 

terSis SRL 
uenos Aires 1428 

HONE: 01-785-3513 
<VX: 01-782-9544 

BENELUX 

Advantage Software BV 

The Netherlands 

PHONE: 31-20-26-46-58 
FAX: 31-20-22-80-61 

ENGLAND (UK) 

Dark Star Information 
Systems 

Essex 

PHONE: 44-206-578-224 
FAX: 44-206-578-504 

FRANCE 

Bionix 

Boulogne 

PHONE: 33-1-46-05-74-89 
FAX: 33-1-46-05-01-77 

NEW ZEALAND 

ANZTECH Company Ltd. 
Otahuhu, Auckland 

New Zealand 

PHONE: 64-9-276-6715 
FAX: 64-9-276-3499 

SINGAPORE 

Asiasoft Distribution 
Singapore 

PHONE: 65-338-3866 

FAX: 85-338-8303 

USTRALIA 

igital Solutions 
largate 

HONE: 61-07-883-1851 
<\X: 61-07-283-1217 

BRAZIL 

Teklamatic 

Sao Paulo 

PHONE: 55-011-532-0469 
FAX: 55-011-542-7751 

FINLAND 

Super Systems OY 

Espoo 

PHONE: 358-0-509-1043 
FAX:358-0-592-046 

GERMANY 

STF Software 

West Germany 

PHONE: 49-8031-17631 
FAX: 49-8031-31543 

NORWAY/SWEDEN 

DENMARK 

ATM Corporation 

Skjoldtun, Norway 

PHONE: 47-5-137-285 

SOUTHERN AFRICA 

Chariot Software (PTY) Ltd. 
Steenberg 

PHONE: 27-21-728-705 
FAX: 27-21-728-702 


FAX: 47-5-137-260 
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PC Upgrades 

At the Lowest Prices in 
EEC. 

No International Handling Charge. 
No EEC Import Duty or UK Tax 
are charged for EEC orders. 



T1000SE/XE-1MB £105 2MB £183 
T1000SE- 4MB £389 8MB £749 
T2000SX- 4MB £389 8MB £749 
Same price for all the followings 
T1200XE.T1600, T3100SX, T3100E. 
T3200SX- 2MB-£81 

T3100SX/T3200SX- 4MB-£285 

T5200 8MB-£630 


Contact us for Toshiba Computers 


mputihk- Memory 


Modules same price for S&E range 
1MB £65 4MB £162 


S&E Boards. Same price for both 
1MB £110 4MB £255 

SLT-1MB £89 4MB £427 


IBM ( 


IBM ID, Easy installation,LIM 4.1 
MCRAM32-16/32 bit card Ok £160 
with 8MB £472 


2MB IBM Compatible Memory 
6450604- £75 6450608- £75 



HP IIP/IIIAIID with 1MB £60 

Panasonic 44S0i.4420 1MB £110 


Fujitsu/Segate. 40MB to 780MB £Call 


Novel Approved Hardware 


WD-NE1000 £95 WD-NE2000 £120 
SCSI Interface cards for AT and MCA 


Computers. Optional Data recovery 
for Novell Netwrok. Call. 


Multi-lingual Word Processor 


Supports 24 Languages. £120 
Extensive set of commands. 

Full Range of Fax/modem card. 
Please contact us for items not listed. 


intact 1 

s 1 tidav < 

m 

l*I : .372 

-1917 1 

h’u\:625-7649 


Tel codes:071 for UK 
and 4471 for International Calls 
Prices are subject to change without 
notice. 


AMDS Ltd. 

36A,KiIburn High Rd 


London 

UK. 


Trade Marks PS/2 & OS/2 belong to 
IBM.Unlit ATM, Novell Novell 
Compaq , Compaq computers. 


INTERNATIONAL 


While you are designing 
the dialogue, you can freely 
create, drag, delete, resize, 
or reedit items with the 
mouse. Once you achieve 
your desired layout, the edi¬ 
tor generates all the Prolog 
code needed to create the ac¬ 
tual dialogue. You can im¬ 
mediately execute this code 
for testing purposes or 
paste it into a program 
window. 

The MacProiog/Oracle 
Interface provides a transpar¬ 
ent coupling between the 
two products so that you can 
access Oracle tables from 
within MacProlog as if they 
were Prolog assertions. The 
interface supports concurrent 
access and update, indexes, 
and data conversions, and it 
offers full access to the Or¬ 
acle data dictionary. It also 
allows for the execution of 
general Structured Query 
Language commands from 
within Prolog. 

Price: £650 for the Mac¬ 
Prolog 3.5 Programmers 
Edition; £1250 for the Mac¬ 
Prolog 3.5 Developers Edi¬ 
tion; £1000 each for the 
flex L21 and the MacObject/ 
Prolog 4H- 1.01 Program¬ 
mers Editions; £2000 for the 
flex 1.21 and the MacOb- 
ject/Pro!og++ 1.01 Develop¬ 
ers Editions; £250 for the 
MacProlog Dialog Editor 
1,01; £500 for the MacPro- 
log/Oracle interface. 
Contact: Logic Program¬ 
ming Associates Ltd,, Studio 
4, Royal Victoria Patriotic 
Building, Trinity Rd., Lon¬ 
don SW18 3SX, U.K., 44- 
81-871-2016; fax 44-81- 
874-0449, 

Circle 1333 on Inquiry Card. 


Access 

the IBM RISC 
System/6000 

T he HBX-PAD commu¬ 
nications package pro¬ 
vides the features of the 
CCITT X.3, X.28, and X.29 
standards for asynchronous 


communication between user 
terminals and X.25 data 
networks via the IBM RISC 
System/6000 subsystem. 

The user interface provides 
standard CCITT packet as¬ 
sembler/disassembler func¬ 
tions, which give you ac¬ 
cess to the remote computer 
by emulating an asynchro¬ 
nous terminal. If you prefer, 
you can access the PAD 
through an application 
program. 

The package provides 
multiple, simultaneous in¬ 
coming and outgoing calls, 
local and remote PAD con¬ 
trol, file transfer support, 
scripts for automatic calls 
and log-ins, logs of incom¬ 
ing and outgoing calls, and 
profiles for easy configura¬ 
tion of PADs. In addition, 
HBX-PAD supports reverse 
charging, closed user groups, 
packet- and window-size 
negotiations, fast select, and 
user data. The package also 
lets you transfer files to and 
from the remote device 
using common file transfer 
utility programs. 

The security features of 
the HBX-PAD and AIX let 
you limit incoming and out¬ 
going calls to specified call¬ 
ers, assign incoming calls 
to log in or to a program, 
control reverse charging, 
and limit callers to specified 
functions within the IBM 
RISC System/6000. 

HBX-PAD requires an 
IBM RISC System/6000, one 
to eight IBM X.25 Interface 
Co-Processor/2 Adapters, a 
modem and communica¬ 
tions line to an X.25 net¬ 
work, and AIX 3.1 or 
higher. 

Price: US$2000 per CPU. 
Contact: Hugbunadur hf., 
P.O. Box 437, Engihjalli 8, 
202 Kopavogur, Iceland, 
354-1-641024; fax 354-1- 
46288. 

Circle 1334 on Inquiry Cord. 
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“PowerWatch is available in the 
United Kingdom from:" 


UNISYS 



THE WORLDWIDE LEADER 

IN DATA PROTECTION 



ICELOCK 

Icelock is an exclusive soft¬ 
ware protection device 
which allows any software 
reseller—from developers to 
distributors to corporate 
users—to protect the pro¬ 
grams they sell or use from 
software piracy. IceLock is a 
small "dongle" which plugs 
into any serial or parallel port 
on the computer—and yet 
still leaves the port open for 
peripherals. Software can be 
used like a book: copies of 
programs can be be kept in 
many places but only run on 
computers that have the 
exclusive ICE device. 

Icelock encodes existing 
EXE and COM files. 


POWERWATCH 

PowerWatch works with any 
UPS to provide guaranteed 
software and hardware shut¬ 
down during a power failure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time is ex¬ 
ceeded. It saves your files, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with all major 
networks. 


FILELOCK 

Filelock is a combination of 
hardware and software to 
protect sensitive data. 
Filelock inserts into any serial 
or parallel port to allow se¬ 
cured data to be accessed 
from within an application. 
Filelock maintains a library 
of secure files and it 
compresses secured files. 



OFFERS THESE 

FOUR EXCITING 
PRODUCTS 




TRACKER ™ FIVE 

personal contact management software 


Tracker rM Five is an 'intelligent' cardfiie system which dramatically simplifies the storage, retrieval, 
up-dating and access of information on clients, customers, and contacts. 

And, because Tracker ™ Five can be a TSR (terminate and stay resident) system, it means that no 
matter what else you're working on. one hot-key brings Tracker ™ Five to the screen, ready to 
help you write a note, schedule an appointment in your calendar, or retrieve a vital piece of 
information in an Instant. 


Distributorships available, call or fax: 

313 R/E Lid. 43 Argow PI. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE 
Tel. 1 -(914) 623-1630. Fax (914) 623-7180 

WORLDWIDE SUPPORT 

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 
Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 
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Run Eight 
Multimeters 
with No Mess 

W hen you combine 
Blue Chip Technol¬ 
ogy’s eight-channel scanner 
with the VIP board and soft¬ 
ware, it provides the facili¬ 
ties of eight intelligent multi¬ 
meters linked to a PC. You 
can use the scanner for a va¬ 
riety of applications, in¬ 
cluding automatic testing, 
quality assurance, multi¬ 
point measurement, and elec¬ 
tronics troubleshooting. 

The scanner lets you 
select a different function 
and range for each channel. 
You can link as many as four 
scanners to provide up to 32 
input channels for each VIP- 
DMM card (see January In¬ 
ternational Short Takes, page 
72IS-10). In addition, the 
scanner can extend voltage 
and current input ranges to 
1000 V and 10 amps. 

Price: £175. 

Contact: Blue Chip Tech¬ 
nology, Hawarden Industrial 
Park, Manor Lane, Dee- 
side, Clwyd CH5 3PP, U.K., 
44-244-520222; fax 44- 
244-531043. 

Circle 1335 on Inquiry Card. 



With the eight-channel scanner for Blue Chip Technology's VIP- 
DMM card , you can select a different function and range for each 
channel for a variety of applications. 


Cresco Data’s 
High-Speed 
SCSI TRAM 

T he CD-SCSI transputer 
module (TRAM) forms 
a high-speed interface be¬ 
tween external transputer 
networks and the host com¬ 
puter. The module interfaces 
to Hewlett-Packard and 
Apollo workstations by use 
of the CD-TSE (see March 
1990 What’s New Interna¬ 
tional, page E&W 44). 

The stackable Size 2 
TRAM has an intelligent in¬ 
terface device (which can 
achieve a transfer rate of 
5 MBps), a T222-20 trans¬ 
puter, and 64K bytes of static 
RAM and EPROM. You 
can use the module as a host 
interface or as a disk drive 
controller with any TRAM 
motherboard such as 
Cresco Data’s CD-TB40/AT 
series (see December 1990 
What’s New International, 
page 72IS-41). 

Price: US$950. 

Contact: Cresco Data A/S, 
Oresundsvej 148, DK-2300 
Copenhagen S, Denmark, 
45-31-554270; fax 45-31- 
550153. 

Circle 1336 on Inquiry Card. 


Desktop FORTRAN = 

EXPERTS AGREE WHAT TO BUY - THEY JUST CANT AGREE WHY! 


> «.~ki ***££ Sr*™"*"" 1 "* * 

,'££"U" 

* jrpgft I io run an a ^ fiRtlls 1 
Rower Technology /«< 


**Thc FTN77 compiler has allowed us to port our 
main frame applications to 386 micros with minimum f 
effort. The speed of compilation is incredible! The 
i mn time performance is fantastic, full support for 32-hit 
* operations and the 80387 coprocessor means our 
programs run like lightning!** 

Tony Fitzpatrick. Exploration Consultants Ltd 


“The ease of use. speed, debugging facilities, dynamic 
Itbranes with resulting small .EXE files, and extensive 
library routines made it a joy to use 


, sleekness the (Salford) 


‘By far the fastest and most complete FORTRAN . 
compiler that I have ever seen or used in the DOS \ 
1 environment" r(mWoo ,l 

FTN77/3B6 User . 



FAST, FRIENDLY & FULLY FEATURED 

(tnsTKiBumes me most coouteies) ^ 


SALFORD SOFTWARE MARKETING LTD. MAXWELL BUILDING • THE CRESCENT • SALFORD M5 4WT. 

TELEPHONE: 061 745 5678 • FAX: 061 745 5666 - - 

U/V/X l/CRS/ON . 
WAlLABlf NOW! I 


FTN77 386/486-extending DOS. 
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Circle 463 on Inquiry Card. 































Compu$ave International 


Int’l Orders (602) 437-8208 FAX (602) 437-8988 




Co-Star Corporation 

PLOTTERS 

Mitsubishi 



DIGITIZERS 

CompuServe 

Comp Accessories 

Calcomp 1023. 
Calcomp 1025 . 

.3342 

4368 

Mountain Computer 
Mouse Systems 

WYSE Terminals 



Comp. Peripherals 

Calcomp 1026. 

6333 

Multi-Tech 



CalComp 12 x 12.310 

Computone 

Calcomp 1043 

6468 

Natl Semiconductor 

30 w/keyboard. 

.292 

36 x 48. 

.1,925 

Control Systems 

Calcomp 1044 

8764 

NEC 

50 w/kevboard. 

.362 

H. P. Sketch Pro.410 

Kurta 12 x 12.358 

12 x 17.629 

NUM0NICS ZEDPen.FAX 

Summa Sketch II.329 

Core International 

Cornerstone 

Crosscomm 

Cumulus 

Calcomp 1020 
Enter. SP600 

HI DMP61 

HI DMP61DL 

15349 

604 

2787 

3485 

Norton-Lambert 

Novell 

Number Nine 

Nuvotech, Inc. 

60 w/keyboard.389 

99GT w/keyboard.468 

150 w/keyboard.373 

Curtis Mfg. Co. 

Da Vinci 

HI DMP62 

HI DMP62DL 

3752 

4097 

Okidata 

Orange Micro 

185 w/keyboard 
370 

.362 

789 

X IB. 

.byy 

Data Access Corp, 

HP 7440 . 

.1165 

Orchid Technology 

700. 

.699 



Data Technology 

HP 7475A 

.1519 

P.A.C.E. 

GTC0, Hitachi, Seiko.FAX 

Datacom Tech. 
Datadesk Int’l 

HP 7550 . 

HP 7570 

2950 

2945 

Pacific Data Prod 
Packard Bell 

WYSE Computers too!! 

LARGER SIZES AVAILABLE 

Datashield/SCI 

HP 7575 

3657 

Panamax 

DISKLESS WORKSTATION 



Datastorm 

Dayna Comm., Inc. 

HP 7576 

HP 7579SX . 

4725 

6505 

Panasonic 

Paradise 

38SX/16S. 

.FAX 



DCA 

HP 7596B 

7626 

PC Guardian 



AAPPS 

Asante 

DPT 

loline 3500 

2220 

Perfect Data 



Abaton Technology 

AST Research 

Delta Technology 

loline 3700-1 

2923 

Persoft 

STB Systems 

U.S. Robotics 

Above Software 

ATI Technologies 

Dest 

loline 3700-8 

3062 

Personal Writer 

Storage Dimension 

Uniplex 

Access Technology 

Avatar Technologies 

DigiBoard 

loline 4000-1 

3409 

Philips 

Summagraphics 

Unison Tech 

Acer 

Bankier Companies 

Digital 

loline 4000-8 

3617 

PLI 

Sunriver Corp. 

Ven-Tel, Inc. 

ACS Telecom 

Belkin Components 

DMI INC. 

loline 7200-8 

10590 

Plus Development 

Synergy Software 

Verbatim Corop. 

Action Technologies 

Beseler 

Dove Computer 

loline ArtPro 3500-1 2682 

Polygon 

Synotics 

Vermont Micro Sys 

Activision, Inc. 

Brightwork Dev, 

Dupont 

loline ArtPro 3700-1 3388 

Practical Peripherals 

Sysgen 

Verran Datalink 

Adaptec, Inc. 

C4 Construction Net 

E-Machines, Inc. 

loline ArtPro 3700-8 3527 

Princeton Graphic 

Targus 

Video Seven 

Advanced Digital 

C H Products 

Eastman Kodak Co. 

Roland CAMM-1 

3255 

Prodigy Services 

TDA/Dimensional 

Visix Software 

Advanced Logic Res 

Caere Corporation 

EFI Corp. 

Roland CAMM-2 

.2553 

Product R&D Corp 

Tecmar 

Walker.Richer, Quinn 

Adv Tranducers 

Calcomp 

Elgar 

Roland DPX-2500 3956 

Prometheus Prod 

Telebit Corp. 

Western Digital 

All Computer 

Calera 

Emerald 

Roland DPX-3500 4307 

Pure Data 

Texas Instrument 

Western Telematic 

Alloy 

Canon 

Emex 

Roland DPY-1100 810 

QOR 

The Complete PC 

Wyse 

Amdek 

Cardinal Tech 

Enable 

Roland DXY-1200 1149 

QMS 

Thomas Conrad Co 

Xerox Imaging Sys 

American Micro Res 

Castelle 

Enter Computer 

Roland DXY-1300 1500 

Qume Corp. 

Tops 

Xircom 

Amer Power Conv. 

Cayman Systems 

EPD/CMS 

Roland DXY-885 

755 

Racal Interlan. Inc. 

Toshiba 

Zenith 

Anchor Automation 

cc:Mail 

Ergotron, Inc. 

Roland GRX-300AR .3605 

Racore 

Tripp Lite 

Zip Technology 

Anthem Electronics 

Central Point 

Everex/Emac 

Roland GRX-400AR 4307 

Retix 

Tseng Laboratories 

Zoom Telephonies 

Apple/Macintosh 

C. Itoh 

Everex/IBM Periph. 

Roland LTX-120 

2412 

Renaissance GRX 

Unisys 


Artisoft 

CMS Enhancements 

Farallon 



Rodime Systems 





FGS 

Fujitsu 

SOFTWARE - We carry every 

Roland 

Rybs Electronics 

m BEST UPS 

ALR 

General Interface 

major publisher and title! 

SLWaber 

Cohor 

Micro-Ferrups-50 Hz Models 

Advanced Logic Research 

Genicom 

Goldstar 

Grapevine Lan Prod 

loline 

Iomega 

Living Videotext 
Logitech 

oiluci 

SAFE Power System 
Samna 

QME 500VA. 

QME 700VA. 

. 930.00 

.1.080 00 

Business VEISA 386/33 

GTCO 

Irwin Magnetics 

Magnavox 

Samsung 

QME 850VA. 

.1.230.00 

Model 101. 

.1,754 

Gupta Technologies 

J & L Info Systems 

Manzana Micro 

Santa Cruz Oper. 

QME 1.15KVA... 

. 1,755.00 

Model 40. 

.4,125 

Hayes 

Jovian Logic Corp. 

Mass Micro System 

Sayette Technology 

QME 1.4KVA... 

.1,965.00 

Model 80. 

.4,550 

Hercules Computer 

Kalmar Designs 

Maynard 

SCI OataShield 

QME 1.8KVA. 

.2.790.00 

Model 110. 

.4,700 

Hewlett-Packard 

KAO Infosystems 

Megahertz 

Seagate 

QME 2.1KVA... 

.3,100 00 

Hitachi 

Kennect Tech 

Micro Displays Sys 

Seiko 

QME 3.1KVA.... 

.3,825.00 

RiiQinPQQ V/FIRA 4AR/9R 

Hunt Mfg. 

Kensingston Micro 

Microcom 

Shiva Corp. 



Model 101. 

j a i a r\ 

.3,515 

.5,360 

Hyundai 

Keytronic 

Microlytics, Inc. 

Siclone Sales & Eng 

Ferrups Models-50Hz Models 

IBM 

Kimtron Corp. 

Micron Technology 

Sigma Designs 

4.3 KVA to 18 KVA 

Model 40. 

Info. Research 

Kingston 

Microrim 

SMT Peripherals 



Model 110. 

.5,950 

Innovative Concepts 

Koala Technologies 

Microsoft Corp. 

Softklone 

Rackmount Models-50Hz Models 



Intel 

Kurta 

Microspeed Inc. 

Solana Electronics 

1 8 KVA to 7KVA 

FAX for other Models 

Intellicom 

Lapis Technologies 

Microtek 

Sony 





Interleaf 

Lan Systems 

Milford Null Modem 

SRW Computer 

Fpv fnr R0H7 Mortals 



Inti Computer Group 

Link Technologies 

Miniscribe 

Standard Microsys. 




Address: Compu$ave - 4209 S. 37th Street - Dept. W10 - Phoenix, AZ 85040 - USA 
Order lines Monday - Friday 7 am - 5 pm. FAX line always open. 

Prices reflect U.S. currency and arc subject to change without notice. Bankwire, VISA/MC, checks and letters of credit 
are accepted. We do not guarantee compatibility. All products carry manufacturer’s warranty and we do not honor 
rebates, extended guarantees or promotional programs. Please FAX or call before ordering and give manufacturer name 
and model number. If faxing order, include your fax number in body of transmission. International Orders add 5%. 

























































































NEWS 


WHAT'S NEW • INTERNATIONAL 


Portable Parallel 
Processing 

W ith the new PST360X 
Jet Series, Paratech 
Solutions has combined the 
flexibility and convenience of 
a laptop with the built-in 
power of parallel processing. 
The parallel-processing ele¬ 
ment is a 20- or 30-MHz, 32- 
bit T800 or T805 transputer 
with 4, 8, or 16 MB of zero- 
wait-state DRAM, With 
your choice of transputer, 
speed, and memory, per¬ 
formance ranges are from 
10 to 20 MIPS. 

With performance equal 
to a VAX 8600, and more 
than twice the performance 
of a 33-MHz 386 micropro¬ 
cessor with an 80387 copro¬ 
cessor, the Jet Series laptops 
are ideal for high-perfor¬ 
mance processing in many 
areas of computation, simu- 



Paratech Solutions ' PST360X Jet Series laptops combine the 
flexibility and convenience of a laptop with the power of a 20 L or 
30-MHz 32-bit 7800 or T805 transputer with 4, 8, or 16 MB of 
zero-wait-stale DRAM. 


iation, and analysis. 

The Jet laptop weighs 
under 9 kg and measures just 
330 by 370 by 100 mm. It is 
available with a CMOS, 286, 
or 386 microprocessor. 
Standard features include a 
3 Vi-inch 1.44-MB floppy 
disk drive and a 40-MB hard 
disk drive (or, optionally, a 
100-MB hard disk drive). 
Provision is made for an ex¬ 
ternal 514-inch floppy disk 
drive as well as two stan¬ 
dard ports for an additional 
IBM AT keyboard and 
monitor. Two serial ports 
and one parallel port allow 
the addition of peripheral 
devices, such as a modem, 
a scanner, a mouse, or a 
printer. 

The tilt-and-swivel su¬ 
pertwist LCD screen is back¬ 
lit with a resolution of 640 
by 480 pixels and can run in 
any of four video modes: 
CGA, EGA, VGA, and 


something to write home about... 

Top-Link’s TL-1020SX 386SX Notebook PC 


Mom would like to know about Top-Link's new high performance TL-1Q205X Notebook PC with 
full 386SX power. 

Look closely at the "Big Screen' 1 . It’s the largest VGA LCD available for notebooks. It’s got high 
resolution too. Talk about power. WeVe built in one 20MB HDD and one 1.44 MB FDD. 1 MB 
RAM is already on board and you can expand that up to 5 MB if you want. Our battery will run 
up to three hours or more. Tell Mom about the power saving features we’ve put in, like CPU 
Sleep Mode and Auto Shutdown. You can even run at low speeds (1 MHz) when you want to. 

It's got five 1/0 ports so expansion is a breeze. There’s also an 80387 socket on board. With a 
fill I travel, 83 key mechanical keyboard that doesn’t cramp your style or your fingers. 

We almost forgot to mention that its real light. 3 kilos light. So you really can take it anywhere. 
Real thin profile as well. Let Mom know right away. Shell be so proud of you 



Contact us today for full details: 


Top-Link Computer Co., Ltd. 

No. 6, Lane 333, Esin Hsu Road 
Using Chuang, Taipei, Taiwan, R.O.C. 

Teh (8862) 901-3576 
Fax: (8862) 901-8569 


Tup-Link Europe B. V. Ltd. 

Partijsweg 46, 

2289 Ex Rijswijk, 

The Netherlands 
Tel: (31) 70-399-6225 
Fax: (31) 70-399-1310 
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WINTER '91 NOW AVAILABLE 


ASSEMBLERS 


Snobo) 4+ 

£65 

Turbo Functions 

£69 





386 ASM Link & Locate 

£550 

Toolbook 

£299 

GRAPHICS 


D’Scope 2 

£159 

MKS AWK 

£65 

Microsoft MASM v.5.1 

£69 

Trilogy 

£65 

dBase Tools for C Graphic 

£55 

dBug for dBase 

£125 

PC Fortran Tools 

£99 

CFTASM 

£85 



dGE v.4.0 

£190 

DI3*DOC 

£79 

QPAR5ER Plus 

£195 

Turbo Debugger A Toole 

£99 

RASCAL 


EGA Toolkit 

£165 

Periscope 11 

£110 

Spelleode 

£65 



Microsoft Pascal 

£170 

Essential Graphics 

£259 

Periscope II-X 

£90 

Turbo Professional 

£BE 

BASIC 


Oregon Pascal-2 

£149 

Flipper 

£129 

Peri scope UI 

£875 



Mircoaoft BASIC FDS 7.1 

£270 

ProPascal 

£235 

Font WINDOW,T'Iub 

£179 

Periscope I Rev 3 

£435 

TRANSLATORS 


BASIC Interpreter 

£215 

Mete.ware Professional Pascal 

£579 

GEOGEAPn Professional 

£210 

Periscope IV fl 6 MHr) 

£1245 

BAS_C Com morel el 

£320 

Microsoft Quick Basic 

£G0 

Meta ware Pro f. Pascal 28G 

£385 

Grafmatic CGA & EGA 

£135 

Periscope IV [20 MHz) 

£1435 

Baatoc 

£515 

True Basic 

£65 

Turbo Pascal v.5.5 with objects 

£89 

Graphic 

£255 

Periscope TV [25 MHz) 

£1625 

dBx dBASE to C v.4.7 

£389 

Power Basic 

£99 

Turbo Pascal Professional 

£159 

GSS Graphics Dev. Toolkit 

£399 

Plug Board with 512K 

£310 

dBx Library Source 

CALL 





GSS Kernel 

£385 

Plus Board with OK 

£220 

dBx UNIXXEN1X Source 

CALL 

C 


PROLOG 


GSS Metafile Interpreter 

£225 

Serial Test 

£310 

FOR C v.2.0 MS-DOS NEW 

£565 

Crystal C {Lattice) v.,6.01 

£170 

Arity Combination Pack 

£710 

HALO-38 

£255 

Soft Probe IFTX 

£245 

FOR_C v.2.0 XENIX NEW 

£630 

Microsoft C v.6,0 

£250 

Expert System Dew. pack 

£190 

HOOPS Extended DOS 

£515 

Soft-X-plor* 

£79 

FOR_C++ XENIX/386 NEW 

£1195 

Watcom C v.8.0 

£255 

Intelligence Compiler 

£299 

MbLhWINDOW/FIus 

£210 

SoureeriBIOS Fre-Proc. NEW 

£11Q 



C-terp 

£195 

Mic roPROLOG Frofes slonal 

£645 

sclASERplus 

£299 



VERSION CONTROL 


C8G Plus 

£326 

MProiog 

£299 

SilverPaint 

£65 

DOCUMENTORS 


M,K-S, ac.s. 

£125 

Expresfi C 

£65 

Professional Prolog n Plus 

£899 

S liverPak 

£179 

ASM Flow 

£69 

M.tCS* K.C.& 5 User 

£485 

High C-286 

£385 

Professional Prolog 

£545 

Slate 

£195 

€-Cl early 

£95 

M.K.S. H.C.S. 10 User 

£905 

High C-38G 

£585 

Prolog Advanced! Toolkit 

£99 

Universal Graphics Library 

£130 

Clear* for dBASE 

£129 

PVCS Professional 

£395 

Instant C 

£310 

Prolog Compiler 

£129 



Clear* for C 

£129 

FVCH Network (5 User) 

£1395 

Instant C/16M 

£516 

Prolog Com piler/1 nLorpreter 

£420 

OP. SYSTEM ENHANCEMENTS 

dAction 

£55 

PVCS/PolyMake OS/2 

CALL 

NDP C 

£365 

Prolog-66 Plus 

£165 

DESQview API C libfitef 

£129 

dAnaTyst 

£190 



Quick C 

£60 

SQL Development Pack 

£190 

Multi C 

£89 

dFLOW 

£89 

BACKUP - RECOVERY-REPAIR 

Quick C & Assembler 

£125 

Turbo Prolog 

£65 

Multi Dos Plus w/source 

£65 

Documentor 

£190 

dSalvago 

£65 





OS/2 Programmer's Toolkit 

£23 5 

Flow Charting EQ 

£149 

Pastback Plus 

£125 

C++ 


At AND OBJECT ORIENTED 


05/236 

£320 

Tree Diagfarmner 

£65 

Mac e Utili ties 1990 

£95 

Borland C++ 

£129 

C'Talk 

£99 

OS/386 

£320 



Norton Utilities Advanced 

£95 

Borland C++ Professional 

£195 

C+ Objects Vol 1 with Source 

£275 

Resident C 

£65 

EDITORS 


PC Tools Deluxe 

£65 

Guidelines C++ with book 

£275 

CjtPEHT 

£515 

Tima Sheer 

£190 

BRIEF v.3.0 

£159 

XTrca Nat 

£255 

Intek C++ 60366 

£320 



VMFM 

£115 

BRIEF v.3,0 UPGRADE 

£60 



Zortech C++ Compiler v.2,1 

£125 

CASE TOOLS 


Wendin PC UNIX 

£60 

BRIEF OS/2 

£159 

COM MS. A TERM. EMULATORS 


Zorteeh C++ Dev, Edition 

£270 

Easycase Plug 

£190 

Wendin PC VMS 

£60 

dBRlEF v3.0 NEW 

£79 

Blast R 

£165 



Easycase Plus professional 

£255 

Microsoft Windows v.3.0 

£95 

BRIEF with dBREEF 

£229 

Blast 11 w/Hemotc Control 

£199 

COBOL 


Visible Analyst 

£385 

Microsoft Windows SDJCvJLO 

£325 

C-EDIT 

£255 

Carbon Copy Express 

£225 

scucobol MS-DOS 

£900 

Visible Analyst Workbench 

£1535 



EMACS 

£210 

Carbon Copy Plus 

£129 

acutobol Net-Bias 

£1250 

Visible Dictionary 

£385 

QUERY 


Epsilon 

£129 

Crosstalk Mark 4 

£160 

acucobol XENIX-286 

£1500 

Visible Prolatypar 

£385 

cbtree/sql 

£255 

ME Editor with C Saurce 

£125 

Cross talk XVI 

£130 

acucoboi UNIX-366 

£2000 

Visible Rules 

£385 

CQL Query System 

£265 

Norton Editor 

£49 

EM 4105 

£320 

acucobol OTHERS 

CALL 



dQUERY/Lib 

£179 

Personal Rexx 

£99 

Mirror HI 

£65 

MicrogofL COBOL v.4^0 NEW 

£585 

COMMUNICATIONS LIBRARIES 

db_RE THIEVE 

£239 

PI Editor 

£129 

PC Anywhere III 

£95 

Real Menu 

£210 

AdComm 

£190 

XQL 

£480 

SFF/PC 

£159 

Sidetolk H 

£79 

RaalClCS 

£750 

C ASYNCH MANAGER 

£125 

Xtrieve PLUS 

£395 

Vedit+ 

£120 

SmoTTerro 125 

£190 

Realia COBOL 

£750 

Communications Library 

£195 

Netware SQL 

£385 



SmarTerm 220 

£129 

RM/Cdbol-85 

£750 

Comm Pak with Breakout 

£195 



HELP GUIDES AND TRAINING 

SmarTerm 2392 

£65 



Multi Comm 

£89 

REPORT 


dBASE on-line 

£65 

SmarTerm 240 

£225 

dBASE 


Net Lib 

£129 

CB/IQ Report 

£139 

Norton Guides for ASM 

£85 

SmarTerm 320 

£129 

Clipper Version 5.0 

£325 

NET-TOOLS 

£95 

Coreports 

£179 

Norton Guides for BASIC 

£85 

SmarTerm 400 

£115 

DB Fegt/PLUS 

£255 

SilverComm 

£125 

Focus Report Writer 

£210 

Norton Guides for C 

£69 

SmarTerm 4014 

£145 

DB Fast/WINDOWS 

£255 

CeimtnPlu* 

£65 

f-tree 

£179 

Norton Guides for OS2 

£89 

VTek 

£125 

dBASE III Plus 

£395 

Turbo ASYNCH PLUS 

£125 

HfitR Relational Report* ri ter 

£95 

Norton Guides for Pascal 

£85 

Z Stem PC-VT100 

£65 

dBASE IV 

£515 



R&R Clipper Module 

£49 

Programmer's Library 

£255 

Z S tem PC VT220 

£99 

dBMAN V 

£190 

RLE MANAGEMENT 






Z Stem PC-VT240 

£190 

dBXL Diamond 

065 

B-Tree 

£65 

TEXT SCREENS 


LINKERS A LIBRARIANS 


ZStom PC-VT4014 

£65 

dBXL/Lan 

£389 

B+Tree for C 

£55 

Animator COBOL 

£120 

AL INK NEW 

£129 



Foxbaae+ v.2,10 

£255 

AXOS 

£255 

Application Mana ger 

£450 

Arc hive Link 

£239 

DISK MA NA GERS AOPRMISERS 

Fuxba£a4/386 

£385 

Btrieve OS/2 

£370 

C-Worthy vl .2 Forms/CW 

£320 

Link & Locate ++ 

£255 

HTeat/HFormat 

£85 

PjHtha*o+/LAN 

£385 

Btrieve Multitasking 

£370 

C-Worthy vl .2 Forme/CW+Src 

£450 

LinkLoc 

£315 

Mace Gold 

£99 

Poxbaae+ Runtime 

£445 

Btrieve for DOS v.5.1 

£335 

Curve* 

£106 

PLIXKBG Plus Now Polytmtt 

£495 

Norton Utilities Advanced 

£95 

FoxbBse+ SCO XENIX 

£495 

Btrieve XENDt 

£37G 

Curses Window Dev. Kit 

£75 

PolyLibrmrian II 

£125 

SpinRito II 

£59 

Quicksilver Diamond 

£389 

C Index+ 

£255 

Data & Windows 

£149 

.RTLink 

£190 





c-lree 

£255 

Data Window 

£179 



OP. SYSTEM UTILITIES 


DA TA BA SE MANA GEMENT 

Eajreom Toolbox Professional 

£710 

dWindowe: for db3 

£60 

MAKE UTILITIES 


386MAX 5,0 

£135 

Advanced Revelation 

£615 

Code Base 4 v .4,2 DOS & OS/2 

£190 

Face-lt 

£65 

PoiyMflkc v.3.2 

£205 

DESQvtaw 

£85 

Ask Sam 

£190 

CodeBase 4 + UN1X/XENIX 

£319 

Flash-up w/TooIbox 

£95 

MKS Make 

£99 

DESQ view/3 86 

£125 

Clarion Personal Developer 

£195 

db^PILE/RETRIEVE 

£190 

Forme B 

£179 

MKS Make 5 User 

£320 

Headroom 

£85 

Clarion Frofesaiona] 

£545 

d-Lreo 

£320 

Guido 

£165 

MKS Make ID User 

£515 

Move'Eizi 

£59 

Informix 4GL 

£645 

dBClU 

£165 

Hl-SCREEN XL 

£99 



Norton Commander 

£99 

Informix 4GL for Xante 

£900 

dBC III Plus 

£330 

Multi Windows 

£179 

PROFILERS A OPHMISERS 


Omni View 

£65 

Opus One 

£255 

RjealDL/I 

£645 

On-Line Help 

£90 

CodesiiUr 

£79 

Qemm-386 

£65 

Oracle for 1-2-3 

£195 

WKS Library 

£129 

PANEL PLUS D 

£319 

DGS1RACE 

£65 

Qo mm-50/60 

£39 

Paradox 3.5 

£595 



PC Farms 

£129 

PC Metric 

£129 

Soft Bytes 386 Max 

£45 

PPS Professional Pile 

£165 

GENERAL 


Pop Screen 

£59 



Weiner Shall 

£195 

R:BASE Ext, Report Writer 

£190 

C Tools Plus 

£99 

POWER SCREEN 

£99 

PROTOTYPERS & GENERATORS 

Windows 3 

£95 

R:BA5E for OR2 

£579 

C Utility 

£165 

Pro Screen 

£65 

Automated Programmer 

£320 



RHASE for DOS 

£445 

C*Uh C Function library 

£120 

SCREENTO 

£259 

Cogen 

£290 



Reflex 

£89 

DB/RA3 

£125 

Screen Sculptor 

£75 

COMFED1TOK 

£130 

FAX OR TELEPHONE 


FORTRAN 

Microsoft Fortran v.6,0 £250 

Porlran,F77L £385 

NDP FORTRAN-35 6 £385 

ProFortran £235 

RM/Fortran £386 

SVS Fortran £435 

OTHER LANGUAGES 

ACTOR £450 

ACTOR Language Extension £65 
CCSM Mumps Single User £65 

PC Logo £65 

RPG II Complete £1036 

Smalltalk/V £65 

Smalltalk/V 266 £129 


dBa&s Program Utility £55 

dBase Program Utility Vol 2 £55 

dBase Tools For C £55 

Functions wj ih sou rce £149 

Integrated Dev. Libraries £99 

Pascal Toolkit £65 

Pascal Tool si £75 

QuickPak Professional £99 

Quick Tools Library £79 

Spindrift Library £99 

Spontaneous Assembly £255 

Super Funeiiona £195 

Tom Rettig Help Combo £79 

Tom Ra t ti g Library £65 

Turbo C TOOLS £99 

Turbo Plus £129 

Turbo PowerTooli Plus £99 


ScreonStar £65 

Screenplay £115 

SoftCode £65 

SofiCode Template £39 

Soflocreen/Help Source £150 

Sourcewriter £645 

UI Program in er Dew. Edi tion £345 
V Screen £39 

VCScreen £90 

Vitamin C £135 

VLib with Source £90 

Vermont Views £245 

Z View £149 

DEBUGGERS A DISASSEMBLERS 
386 Debug £125 

Breakout II £79 


Dan Bricklin Demo EL 
Data Boss for Pascal 
Gem Per 

Instant Replay TO 
Sycero db (UJtJ 
Sycero db Net (U.K.) 


£129 

£395 

£255 

£99 

£595 

£745 


CREDIT CARD 
ORDERS 
VISA OR ACCESS 


SYNTAX ANAL YSERS A LINTS 
PC Lint v.4,0 £90 

Pre-C £150 

TEXT & UNIX TOOLS 
C Programmers Comb. £75 

C Tool Set £65 

MKS LEX & YACC £165 

MK5 Toolkit v.3.1 NEW £165 

MRS Toolkit v.3.1 UPGRADE £50 
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W Recommended 
f EI20 Controllers 
for E1ZO Displays 


T660 ► MD-812-70 


94Q0I ► MD-812-60 


T56Qi ► MD-B12-70 


9070S ► MD-B10, GC40 


906QS ► MD-B07, BIO 


9052S ► MD-B07, BIO 


9070S 


9060S 


9052S 


Recent studies have aroused some concern that low-frequency alternating magnetic and electric fields may constitute \ 
a health hazard. Long before this, EIZO Corporation had taken precautions to ensure that users of its E&l Series 

display systems would be protected from harmful radiation or magnetic fields. Full advantage has been taken of th< 
'>55 latest advances in visual electronics to provide the ultimate combination of safety and performance features. 
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EIZO Distributors: Australia MegaVision Pty Ltd. Tel: (02) 975 1877/Austrfa HAYWARD COMPUTER + PERIPHERIE Tel: (0662) 8529290/Se/g/um Manudax Belgium Tel: (02) 477 92 11/Cyprus IMC COMPU 
CENTER LTD. Tel: (51) 5 37644 7/Danmark SC Metric A/S Tel: (42) 804200 /Finland TEHOKIVI OY Tel (0) 754 1022/F*ance INCOMA Tel (01) 47.91.47.02/Germany Rein EleKtronik GmbH Tel: (02153) 733-C 
Greece MICROTEC Computers Tel: (01) 8835115/Hong Kong LASER COMPUTER LTD. Tel: 735 5884//ce/an<# HANS PETERSEN LTD. Tel: (01) 680955/Ha/y EPSON ITALIA s.p.a. Tel: (02) 262331/ 
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New Advances in Safety Offer 
Full Protection from Radiation 


EIZO's E&l (Ergonomic Innovation and Intelligence) 
Series display systems are proof that no contradiction 
needs to exist between performance and product 
quality on the one hand and safety and low radiation 
on the other. The latest advances in visual electronics 
embodied in E&l Series displays provide the ultimate 
combination of safety and quality performance. 

The most important features of these exciting new 
professional display systems are elimination of harmful 
static electricity and greatly reduced low-frequency 
alternating magnetic and electric radiation. Specifica¬ 
tions for radiation and static electricity conform to the 
new Swedish MPR-199Q standard and the values 
recommended by the Swedish Confederation of 
Professional Employees (TCO) (option available In 
some countries). 

E&l Series displays have a unique saddlc-to-saddle 
deflection yoke that eliminates image interference 
between two displays placed as close as 15 cm apart. 
And, of course, the E&l Series represents crystal clarity 
on every inch of the screen — a feature that has made 
EIZO displays the first choice of working professionals. 

FLEXSCAN T660 20" Professional Hi-Has Colour Display (TRINITRON* 
CRT adopted} 

*0 31mm screen stitch TR^NITR0N ,,? CRT • 12M) k 1024 high resolution * High refresh rale * Scan freguency 
Automata adiuatorent; Ml 3D - 78kHz; V: 55 - JKJHz ■ Ator-mllectafl, antustallc CRT surface panel * Low 
Hadifllion • Dynamic Beam Spun Control System ■ PmiessiQiml CAD and DTP use. Super VGA, Mac II 
canvpatiblfl 

FLEXSCAN 940Gi 20 Professional Hl-Rsa Intelligent Colour Display 

• Pttlure digitally controlled wrtn m iqropracessor • 1?0Q 1 1024 high raantuiian *$cun rigqu&ngy Automatic 
adjustoiant; H 30 - 65fcHi; V: 55 - flQHr * Low Radiation * Mi-ilUta eiaotiicity * Dynamic Beam Spud 
Cuinrnl System • Profession a CAD anti DTP use. Sapor VGA. Mac II compatiltfa 

FLEXSCAN T560i 17 r Professional HI-Res Intelligent Colour Display 
(TRINITRON - CRT adopted) 

•028mm screen pitch, rum-glare treated, anti-static electricity TRINITRON* CRTMilhSilica Coaling*Picture 
d p lady central kI with miciupracBssre * 1280 k 1D74 high resolution »High refresh rate * Scan frequency 
Automatic ad|iislnrenl; H: 30 — 764Hz; V: 55 - 9QHz • Law Radiation • Dynamic Beam Spat CmUral System 

• Professional DAD and DTP use, Super VGA, Mac I! tampabhle- 

FLEXSCAN 907QS 16" Hi-Hes Colour Display 

*1024 1 768 high resolution *Scan frequency Automata adjustment, H 20 - StftKz; V; 50— MHz • low 
tadsBlion * Anti-static edectricily • Dynamo Focus Circuit * Personal CAD a nd DTP use. Sups? VGA, EGA, Mac 
II cmtiirehtito 

FLEXSCAN 906OS 14' Hi-Res Colour Display 

• MO k &00 resolution •Sfttt frequency: Automatic adjustment; H. 16.8 “ 36.&liHi: V: 5U - 90Hz ■ Lw 
Redisban * Anti static electricity * Dynamic Focus Circuil *Sitmr VGA, EGA, CGA. Mac II corwipalible 

9052S 14 Super VGA Colour D lap lay 

■ BOO x 600 resolution *$cmi frequan-cy; Automatic adjustment; H: 31.5735,51Hz; V: 50 r MHz • tow 
Radiation • Anti-stale electricity * Dynamic Focus Circuit # Sugar VBA cumpalible 



Professional Display Systems 

EtZO CORPORATION 7-35-1, Yokogawa, Kanazawa, Ishikawa 921. Japan Tel; (0762) 41 6600 Fax; (0762} 41 9300 Tlx; 5122-022 EIZO J 
EIZO (UK) LTD, Genesis Business Park, Albert Drive, Shearwater, Woking Surrey GU21 5RW Tel; (0463) 757118 Fax: (0463) 757121 Tlx; 358640 EIZO UK G 


rva TAEIL SYSTEMS CO.. LTD, Tel: (02} 75G-534D/Monaay Professional System AS Tel (02) 25-33-5C;PhJJfppta«* Microcircuits Systems International, Inc. Tei (02) fit9-0776/«firgaj»or» ROWERMATIC DATA 
STEMS PTE LTD, Tel: 25005 5&/*jwfr? COMELTA 54. Tel; (01) 754 20 OVtwvtfaa Jet Date AB Tel; (0B) 753 31 45/Swft»rfflJtd EX COM AQ Tel: (01) 752 2 ^ 11 ( Tmlwma fi.O.C. First International Computer, Inc. 

: 102} 717*4500/The N+ttrmrland* Rain Elektronik b.v. Tel: (040) 431775/TWftey R0MAH PAZARLAMA SANAY1 v« TICARET A,S. Tel: (01) 152 OB 09 
















Circle 430 on inquiry Cord. 


NEWS 


FCC...VDE...UI_ 

MIL-STD-4B1... 

C5A...TUV...IEC... 


Now there’s a string of letters 
to give you fear of failure. 

But here are three letters 

to give you courage you’ll comply... 



ELECTRO SERVICE CORPORATION 


World’s leading test service to help you meet EMI and 

safety compliance standards. Write or call for details; 

2 Davis Drive, P.O. Box 128 

Belmont, CA 94001 

Phone (415) 592-5111 

Rix (415) 592-6052 


Europe's Greatest BBS 

* On-line fisting of 20,000 BBS systems In USA. 
Updated monthly - covers all interests, 

* Call any BBS or modem in USA for USD 12 
per hour (-1 Op.min!). Cheapest access to USA. 

* i-Corn's own BBS covers all European coun¬ 
tries; We offer SIGs, casinos, teleconferences, 
e-mail, chat, US mail order, and much more. 

For more information and to Join; 

1. Call a number below. 

2. Press "A" when connected and lype "|-com N 

3. Follow me instructions on the screen. 

UK: 081-566 7260. 021-632 6636. 
0223-845860, 0523-341838 
Germany: 069-6668131, 0221 -210196, 
089-3507682 

France: 01-46025750. 01-46025509, 78930173 
Belgium: 02-725 5060, 02-725 7060 
H el land: 070-3475032, 04902-45530 
Italy: 02-2641 2450 

Sweden: 08-294782 • Deem ark: 3118 6333 
New sites continuously being added! 

I^Com, 4 Rue de Geneve, 1140 Brussels, Belgium 
Tel: +32 2215 7130 • Fax: +32 2215 8999 


Circle 442 on Inquiry Cord. 


NTERNATIONAL 


Hercules monochrome. 

A basic 286-based 
PST360X Jet laptop comes 
with a T800-2G transputer 
and 4 MB of zero-wait-state 
DRAM. The laptop sup¬ 
ports most parallel com¬ 
pilers, including those for 
C, FORTRAN, Pascal, 
Helios, Occam 2, and Ada. 
Price: £3280 and up. 
Contact: Parateeh Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR3 2NX* 
LLK., 44-81-763-1540; fax 
44-81-763-1534. 

Circle 1337 on Inquiry Cord. 


More Memory 
for Your 

Epson EPL-6000 

M icron Technology’s 
Intensify EP6000 
memory-expansion cards 
for the Epson EPL-6000 
Laser Printer offer up¬ 
grades of 2 or 4 MB. The 
cards are designed to en¬ 
hance the ability of the 
printer to store memory-in¬ 
tensive graphics, macro com¬ 
mands, and multiple down¬ 
loadable fonts. You can 
upgrade the 2-MB card to 
4 MB using industry-stan¬ 
dard 1-megabit DRAM 
chips* 

Price: £339 for the 2-MB 
card; £469 for the 4-MB 
card* 

Contact: Micron Technol¬ 
ogy, Inc*, Suite 17, Kinetic 
Centre, Theobald St*, 
Borehamwood, Hertfordshire 
WD6 4SE, U*K. f 44-81- 
905“ 1255; fax 44-81-905- 
1126. 

Circle 1338 on Enquiry Card. 


Print * Effects’ 
with Ventura 
Publisher 

T he vp-fx effects utility 
package enhances your 
Ventura Publisher docu¬ 
ments. The package com¬ 
bines four types of effects: 
font-fx, text-fx, graph ics-fx, 
and frame-fx. 

With font-fx, you can 
choose any one of the exist¬ 
ing fonts and give it one of 
the 20 predefined effects 
(e.g., neon, shadow, glow, 
soft, bubble, and silhouette)* 
The text-fx utility lets you 
place a line of text in an arc 
or circle, rotate it, shear it, 
or expand and contract the 
font. With graphics-fx, you 
can outline or fill graphical 
or text objects with line 
tint, dot tint, or normal tint 
in any angle and vary the 
density in any angle* The 
frame-fx utility lets you 
modify {e.g., mirror, scale, 
shear, expand, or contract) 
any Ventura frame and posi¬ 
tion it horizontally or verti¬ 
cally* The package also lets 
you hierarchically combine 
the effects, so you could, for 
example, select a font-fx 
like shadow, apply a text-fx 
like shearing to it, fill it 
with varying line tints, and 
finally rotate its frame. 

The package lets you stone 
any effects you have created 
in style sheets for future use* 
The vp-fx package re¬ 
quires an IBM XT or AT, 
Ventura Publisher 2*0 or 
Ventura Professional, a hard 
disk drive, and a PostScript 
or compatible printer or 
interpreter. 

Price: US$250* 

Contact; Digital Studio, 

222 Hiranandani Industrial 
Estate, Kanjurmarg, Bom¬ 
bay, India, 91-22-584727; 
fax 91 -22-5605902. 

Circle 1339 on Inquiry Card* 
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SIX HOURS FROM THE LAST OUTLET 
AND THE POWERSPORT X™ IS STILL GOING 




ABC ELECTRONICS GmbH 
GERMANY OFFICE 

7 Eiaoe. KonrHj-AdeKbsr Pftti 10. 
[>44jOO Oussfildorl 1, 

Pederaf Republic cT Germany 
Telephone: (0211 >-3644-83 
{0211J-365EP90 
Facsimile; {ttii) 3853-92 


AjGC ELECTRONICS EXRPORATION S.L 
SPAIN OFFICE 

P s del Marqitfe de Zata, 2, L n A 
28020 Madrid, Spain 
Tsfcpbone: (91 >-258-1301 
Facsimile: (91 >-256-6457 


CACHING TECHNOLOGY CORPORATION 
USA OFFICE 

1250 North Uk etk* Awnw. Unit 0 
Anaheim, Caifwma 92807 
UnUed Steles of America. 

Telephone: (714)-777-2aia 
FacsifT*; (714^777-3608 


AGCs PowmportX Is fully desktop PC compatible, conies a hand disk and floppy drive, and weighs only 26kg . Ihe 2, Skg 
Powmpoftm, with a 12 MHz 286 CPU, up to 4MB of system memory: and a VGA LCD display, is also available. Call AGC 
a your nearest AGC dealer far more details. 


Do you sometimes want to take your computer to places it 
can't go? Does your computer give out after a few hours, when 
you want to go on and on? Finally, there's a computer for 
people like you. 

The Powersport X battery pack lasts up to six hours, twice as 
__ — long as most notebooks. It can be recharged 
easily from any outlet or car cigarette lighter. 
And if you can't find an outlet in six hours, the 
Powersport X runs on ordinary C-type alkaline 
batteries, available in 
convenience stores almost 
everywhere. 

So, if you like freedom 
and space, if you like work- 


pCLUERSpORT W 




ing without worrying, you'll like the Powersport 
X. Untie yourself from the electric cord, and 
leave those spare battery packs at home. 

The future is calling. 


pCUUERSpORT 
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NEWS 

WHAT'S NEW 

• INTERNATIONAL 



Computer International a- disk drive subsystem for Sun 
Sparcstations gives you a storage capacity of 104 MB in a 
pizm-box-style enclosure. 


Disk Expansion 
for Sun 
Sparcstation 

T he new disk drive sub¬ 
system for the Sun 
Sparcstation SLC, I PC, and 
Sparcstation l + provides 
substantial performance 
improvement for Sun net¬ 
works with multiple disk¬ 
less systems, says Computer 
International, 

The disk drive subsystem 
incorporates a 104-MB hard 
disk drive into a pizza-box- 
style enclosure, A special 
feature of the subsystem is 
an identification switch in the 
rear of the unit, which dra¬ 
matically simplifies 
installation. 

Computer International 
offers a 250-MB disk drive 
subsystem or a 150-MB 
tape cartridge in the same 
enclosure. 


Price: £895 and up. 

Contact: Computer Inter¬ 
national Ltd*, 19 Farm- 
brough Close, Stocktake, 
Aylesbury, Buckinghamshire 
HP20 1DQ, U.K., 44-296- 
434911; fax 44-296-436965. 
Circle 1340 on Inquiry Card. 


The Ultimate 
File Manager 

T he dFile file manager 
for Microsoft Windows 
3.0 lets you copy or move 
files or subdirectories (and. 


optionally, nested subdirec¬ 
tories) from one disk or di¬ 
rectory to another, includ¬ 
ing or excluding files with 
names that match up to 10 
user-specified wild cards and 
files with specific attri¬ 
butes or date-stamp ranges. 
The software lets you set or 
reset archive bits, so you can 
also use dFile for incremen¬ 
tal backups to a network file 
server. 

The software lets you 
copy or move read-only, 
system, and hidden files 
without loss of their attri¬ 
butes. You can carry out 
copy and move activities by 
simply clicking and drag¬ 
ging with the mouse. In addi¬ 
tion, dFile lets you dupli¬ 
cate floppy disks even on 
single-floppy-disk-drive 
machines and copy floppy 
disks to alternative formats 
without loss of the floppy 
disk's label. 


BYTE BACK ISSUES FOR SALE 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 


1987 1988 1989 1990 1991 




































































Issues 

Available 


Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13,50 

United Kingdom £ 5,25 France FFr 54,50 

West Germany DM 16*50 Sweden SEK 56.50 

No other currencies wil I he accepted other than those mentioned above. 

Please indicate which issues you would like by checking (^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O, Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocaid Q American Express 

Card# _ 

Exp. Date _____ 

Signature ____ 

Name _ — ____ 

Address _______ 

Postcode _ _ City__ 

Country ____ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 
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Build Your Network 
On A Solid Foundation 



ReadyLINK ... 

The First Step for Your PC Network. 


Without the right software, your 
computer network may seem like a 
house without its foundation. With 
ReadyLINK from Compex, your 
network will be versatile, 
economical and easily expanded to 
NetWare. 

Industry Standard 
Interface Cards 

ReadyLINK doesn't need proprietary 
interface cards that must be 
discarded when you w 7 ant to 
upgrade to NetWare. ReadyLINK 
uses most standard interface cards 
that have a NetWare driver 
including the complete line of 
Compex ARCNET and Ethernet 
controllers. 


w 

COMPEX 

COMPEX, Inc. 

-*055 E, La Palma. Unit C, Anaheim, CA 9280^ 
TcL (714)630-7302 * Fax:(714)630-6521 
Telex: 401987 COMPEX USA 


Low Cost 

ReadyLINK’s astounding $299 retail 
price is all the network software 
cost you need ever incur. There are 
no software charges as workstations 
are added. And, with Compex 
interface hardware retailing as little 
as $99 per workstation, your total 
network will be highly economical. 
Software Compatibility 
ReadyLINK uses the industry 
standard NETBIOS interface to 
insure maximum compatibility with 
applications programs including 
Microsoft’s Windows 3 0. 

So, when it’s time to create a 
computer network, build it on a 
solid foundation. Anything less 
might leave you on shaky ground. 


Trademarks: ARCnet. Datapoint Gorp; NetWare, Novell, Inc. 
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Interface : RS-232 (9-pin) of Computer or 
Terminal^ RJll phone jacks 
Power : One 9V alkaline battery or 
AC/DC adaptor 

Weight : 130 gms (with battery) 

Size : 5.1 X 2.3 x LI inch 

(105mm X 59mm x 23mm) 
Operation: Auto answer, Amo Dial, Auto 
Detection of Fax or Data 
Compatibility; 

Fax: GUI facsimile; CCITT 
V.29, V.27 

Modem: BELL 2l2A t 103A, 
CCITT V.22, V.21 

Software : Background send and receive, 
auto prim after receive. 
Multiple file formats. Time 
scheduled transmissions. 


]7j'>3!fEi'iia awn mwma mm 


Send/Receive fax from: 

CCITT GUI fax machine 

CCITT T.30 and Y4 Gill Fax 9600 bps 

CCITT V.29 ter with fall back to 7200, 

Data Modem: 

Bell 212A, 103; CCITT V.21, V.22 
(2400 bps & 1200 bps) 

Software Feature: 

Same as TP96/24 S/R Pocket Fax & Data 
Modem 



f TECHPOWER CO., LTD. 

20th Ft., No . 1058Mingsheng E. Rd . 
Taipei, Taiwan, R.O.C. 

Tel: (02} 753-1930 

Fax: 886-2-7531940 • 886-2-7153105 

AH brand names are registered trademarks of their 
respective owners 


NEWS 


INTERNATIONAL 


The file manager lets you 
view a directory listing as 
lists of names, names with 
details, or names with the 
text content of the first B0 
characters of each file. In 
each case, you can arrange 
the directory in name, type, 
date, or size order. You can 
also include the size of direc¬ 
tories in directory listings, 
making it a simple matter to 
see at a glance what is using 
up your valuable disk space. 
The dFile package lets you 
copy the whole directory list¬ 
ing in any of these formats 
to the Windows Clipboard for 
subsequent printing with 
Write or Notepad. 

The dFile software can 
display the first 30K bytes of 
any file in ASCII, decimal, 
or hexadecimal form and can 
delete files or directories 
with optional prompting for 
deletion of subdirectories or 
read-only, system, and hid¬ 
den files. You can mark or 
unmark single files or blocks 
of files as read-only, exam¬ 
ine or change the attributes 
of any selected file, and re¬ 
name any file. 

The software helps you 
find files on a disk or net¬ 
work drive, using either an 
unambiguous name or a 
wild-card sequence, and 
you can examine, delete, or 
run any found file. 

dLSoft also offers a new 
release of its scientist’s 
graph-plotting software for 
Windows 3.0. The dPioi 2 
package helps you produce 
quality graphs that can con¬ 
tain data points, error bars, 
lines, least-squares-fit lines, 
polynomial-fit curves, 
labeled axes, a title, a cap¬ 
tion, a grid, and a frame. 

You can print the title, cap¬ 
tion, axis labels, and scale 
labels in any of the fonts, 
sizes, and styles available 
on your installed Windows 
system and specify and 
position each part indepen¬ 
dently. 


The new release uses 
style sheets to maintain your 
favorite graphing styles and 
permits instant conversions 
to logarithmic, exponential, 
square, and square-root 
scales. A variety of user-se¬ 
lectable point and line styles 
is available so that you can 
plot up to 10 data sets on a 
single set of axes, and you 
can move the origin of the 
graph to any position using 
the mouse. Scales and data 
points may be in integer, 
floating-point, or exponential 
formal. 

You can enter data (up to 
1000 points) from the key¬ 
board or by using a mouse, 
trackball, or tablet to position 
data points. Alternatively, 
you can import data from a 
spreadsheet (e.g., Micro¬ 
soft Excel) or other source 
via the Clipboard, or from 
text files, in both cases using 
any one of the 12 available 
formats, including equally 
spaced y values, x and y co¬ 
ordinates, either of these plus 
a standard deviation for 
each y value, or y ranges 
(i.e., minimum and maxi¬ 
mum values for each point). 
The ASCII data-file format 
also lets you create dPlot data 
files directly using most 
editors or word processors 
and permits the creation of 
data files from other experi¬ 
mental data files via user- 
provided file conversion pro¬ 
grams, which you can write 
in BASIC or most other 
languages. 

The dPlot2 software will 
print on Windows-supported 
graphics printers or plot¬ 
ters, and it retains printer in¬ 
formation within the style 
sheet so that you do not need 
to adjust paper orientation 
when switching from a word 
processor to dPlot. The new 
release will also copy a graph 
to the Clipboard so that you 
can paste it into a Windows 
word processor (e.g.. Word 
for Windows or Write) or 
desktop publishing system 
(e.g., Aldus PageMaker and 
Ventura Publisher). User- 
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WE’VE MADE IT 


OUR BUSINESS 


TO PUT 


MORE 


Invest in Philipp new breed of powerful 
386 PC% and yoiVll fed like the cot who's 
got the cream. 

With speeds that reach 33 MHz and 
hard disks available at up to 340 Mbytes, 
they are fast, precise and exceptionally efficient. 

When you need extra power, we've got a selection of PCs, 
including a 436 desktop, with the intelligence to act as the nerve 
centre of a large and expanding network. Then, for the in depend- 
ently minded, we can offer a choice of portobles with both speed 
and power in an unusually compact notebook format. 


F*rrrr&£>.^ 


Every model benefits from a careful 
blending of ergonomic theory and practical 
styling, resulting in an attractive marriage 
of function and farm. 

And finally, we have instigated working 
procedures that ensure the highest standards of quality control and 
an extensive after-sales service. 

The sort of superior guarantee that only a company with 
worldwide resources con realistically provide. 

If yoi/re hungry for success, invest in the future with a Philips 386, 

Philips PC*. The breed for business. 



PHILIPS 
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NEWS 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 

COMMANDER 

by cybex 



• No external power 

• "One-Touch" selection 

• Mix PC. PC/XT, PC/AT 
and PS/2 

• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 


• Mouse support available 

• TTL [MOA, CQA, EGA] 
up to 600 feet away 

• VGA up to 400 feet 

• Each unit accommodates 
from 2 to 0 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" rack installation 


Dular Program Available 

Cybax Corporation 

2800+1 Bob Wabce Ave. • Hmtsvile. AL 38805 
(205] 534-0011 • FAX [205] 534-0010 


QUALITY CASES FOR QUALITY SYSTEMS 



MT-IOO MT-300E WT-003 


MT-IOO 
MT-300E 
7 disk drives spaces 
18 x 37 x 46 cm 

(W x H x D] 


DT-D45S 
5 disk drives spaces 
41 x 15,3 x 41,5cm 
(W x H x D) 


WT-003 

4 disk drives spaces 
42.5 x 10,5 x 40cm 
{W x H x D) 


Model for speed display is available. 


AEONTEK DEVELOPMENT CORP. AEONTEK COMPUTERS INC. 

fETT F. ( NO, 19, LANE 325, CHUANG CHING ROAD, 17435-A E. GALE AVE, CITY OF INDUSTRY 
TAIPEI. TAIWAN, H.O,C. CA 91748. USA 

TEL: (O2h72[)&367i0 TEL 810-912-B347 

FAX: 880-2-7221239 FAX: 818-912-7837 


INTERNATIONAL 


selectable line thicknesses 
are provided to help you 
easily prepare overhead-pro¬ 
jector transparencies. 

Both dFile and dPlot2 re¬ 
quire an IBM PC with 640K 
bytes of RAM and Micro¬ 
soft Windows 3.0. 

Price: £85 for dFile; £163 
for dPlot 2. 

Contact: dLSoft, P.O. Box 
9, Buckhurst Hill, Essex IG9 
5RE, U.K., phone and fax 
44-81-559-0049. 

Circle 1341 on Inquiry Card. 


Keep Your Shop 
Open Even When 
You’re Closed 

W ith the Moonstone 
keypad, you can run 
presentation software 
through your shop window. 
The IBM-compatible key¬ 
board can be used through 
approximately one-half 
inch of glass or plastic and 
plugs into an IBM PC from 
the standard keyboard inter¬ 
face, This allows you to run 
software such as Harvard 
Presentation Manager or 
Show Partner with users in¬ 
teracting through the shop 
window. 

Presentations can include 
quest ion-and-an swer se ssion s 
that let customers leave in¬ 
quiries or make bookings. 
The keyboard includes a 
microcontroller and can work 
stand-alone for door-entry 
systems, bank-teller ma¬ 
chines, and indust rial - 
eontroi systems. 

Price: £250. 

Contact; Moonstone De¬ 
signs Ltd., SouthbankHouse, 
Black Prince Rd., London 
SE1 7SJ, ILK., 44-71-582- 
8182; fax 44-71-793-0626. 

Circle 1342 on Inquiry Card. 


The Distributed 
Version of 
Trans-RTXc 

hen you need a real- 
WW time kernel that gives 
you features such as pre¬ 
emptive scheduling, small 
memory requirements, 
multiprocessing, fast re¬ 
sponse, and distributed op¬ 
eration, the new version of 
Intelligent Systems Interna¬ 
tional's Trans-RTXc real¬ 
time kernel for transputers 
may meet your requirements. 
The product combines the 
transputer's power of fast and 
distributed processing with 
real-time constraints for ap¬ 
plications ranging from sin¬ 
gle-processor embedded sys¬ 
tems to complex control 
systems with various degrees 
of fault tolerance and using 
tens of processors. 

While you can use the 
stand-alone version of Trans- 
RTXc (see October 1990 
What’s New International, 
page 80IS-46) with multiple 
transputers if you can define 
your own communication 
protocols, the distributed 
version provides transpar¬ 
ent distributed real-time pro¬ 
cessing without the need to 
change any of the source 
code when you are starting 
from a single-processor 
stand-alone version. The 
distributed version, there¬ 
fore, can treat a cluster of 
transputers (each providing 
performance of 10 to 15 
MIPS/2 to 3 MFLOPS) as a 
single real-time processing 
engine. For example, 10 
transputers running at 25 
MHz will provide 125 
MIPS/25 MFLOPS with in¬ 
terrupt response times as low 
as 35 ^s even if some of the 
transputer nodes are located 
several hundred meters or 
more apart. 

Trans-RTXc comes as a 
system-generation utility 
with debugger, run-time 
monitor, and kernel library. 
The system-generation 
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board for ISA-bus 

(board for HISA-bus also available) 


standard PC keyboard 


VGA or HGC monitors 


connector for monitor, 
keyboard, mouse or printer 


Tired of terminals? Consider a VGA display on every desk... 


With MultiVideo-VGA or MultiVideo-M, all users have the 
power and convenience of the system console at their 
fingertips. Here are some of the advantages we offer: 

Compatibility. Since MultiVideo behaves like the system 
console, applications do not require special configuring for 
different terminal types. And with DOS-under-UNIX software 
such as VP/ix, all users can run DOS applications with ease. 

Graphics. Imagine running X-Windows or AutoCad on each 
user’s desk! With MultiVideo, you can provide a Graphical 
User Interface for everyone. 

Color and resolution. With MultiVideo-VGA, resolutions 
up to 1024 x 768 are available with up to 256 colors 
displayed simultaneously. MultiVideo-M provides full HGC 
compatibility. Your graphics and 
color applications are no longer 
only limited to the system console. 

Speed. Since MultiVideo uses state- 
of-the-art video display technology', 
it will outrun even the fastest 
terminals running at 38,400 baud. 

.And since multiscreens are 


supported, each user can do more work by switching 
between virtual video screens, just like the system console! 

Flexibility'. Up to 4 VGA modules of various resolutions 
may be freely mixed on the same MultiVideo-VGA board, 
while up to 8 HGC compatible modules may be installed on 
the MultiVideo-M board. Up to 4 MultiVideo-VGA and/or up 
to 4 MultiVideo-M boards may be installed in the same PC. 

MultiVideo is supported under many different operating 
systems like SCO-UNIX. SCO-XEMX and Concurrent-DOS. 

MultiVideo-VGA and MultiVideo-M work with industry- 
standard keyboards and video displays. This allows you to 
choose the type of keyboards and monitors. 

Price. Best of all, MultiVideo 
is priced to compete with serial 
terminal solutions. And MultiVideo 
costs far less than comparable 
networking and X-terminal 
configurations. So consider the 
price/performance ratio and its 
ease of use, and give us a call 
or send us a fax. 



Innovative Gesamtlosungen in der Mikroelektronik GmbH 
Voelkstrasse 1 • POB 10 18 05 • 8900 Augsburg • Germany 
Phone (49-821) 15 50 32* Fax (49-821) 51 90 64 

Registered Trademarks: UNIX, XENIX, SCO, DOS, VP/ix, 
X-Windows, AutoCad, VGA, HGC, AT 
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Adddn/Add On 

ATI Basic 16 . . 35 

AH VGA Wonder 512 + Mouse 234 
Genoa 5300 compatible 150 
Hercules Graphics Staton 66C 
Intel ftboi/e Board Plus 512K 379 
Intel Above Board Plus-S 2MB 532 
Logitech G9 Senai 59 

Logitec h C9 + Windows 135 
Logitech Scanman . 155 

MS Mouse 99 

MS Mouse wlb Windows 3.0 145 
NEC Graphics Engine-2 56 . %5 

Niscan/GS Windows ... .235 
Paradise 8514/A * VGA WO 
Predesigned! IMS .355 
SummaJPro 12 k 12 . .365 


CAD & Graphics 


Adobe Illustrator Windows .349 

Autodesk Animator 

245 

Corel Draw Ver 2 . . . 

. . .3BD 

Dflrign CAD 2D/3D . 

155/195 

Dr. Hal® III 

. If 

freelance Plus 

- . .339 

GEM/3 Draw Plus . . 

... .175 

Generic CADD Levd 3 

. . .219 

Harvard Graphics . . 

. . .315 

Bhowpartner FX . . . 


Xerox Graph. 

, . .195 


Chips & Memory 

AirUwnfe-MASTitaite, 
Compaq, D£G r Epson, HP IBM, 
Silicon Or, Sun, Toshiba LOW 
80287-10/12/20 125/145/195 
B0387.16/20 . 275/310 

25/33 . ... 395/480 

387SX-16/20 . 295/329 

SIMM 256/1 MBx9-8G 16/57 
SIMM4M8* 9-80 . 280 

OTHER CHIPS AND SIMMS CALI 
COMPAQ LTE 2 MB . 280 

COMPAQ Pori HI 2MB 975 
HP Laser 2 MB/4 MB 1501/250 
IBM Mad 70 2MB Upgrade 15 5 
IBM 4019 1MB/2MB . 165/250 
Toshiba 1200 to 8500 
2/4/8MB . . 220/625/1275 

We.lek 3167-25/33 575/750 


7,000 Items 
Not Listed 

Fax or call for pricing 


Modem/FAX 

Moderns lor all portables LOW 
Complete Communicator 460 
Fax it for Windows . . . .169 
FAX, 9600/Modem 2400 200 

Hayes 24006 Internal 255 

Hayes. Ultra 96.849 

Hayes V Series 9600 EJdJ 729 
Hayes V Series 96DQB Inti 585 
Intel SatisfAXtion . .400 

U5R Dual Sid External . . 895 
USR Dual 3rd Internal , . 875 


Networking 


3COM Ethwlink 2 . LOW 

DLink Pocket Ethernet . . 260 
EVEfiEX Ethernet 8/16 IficyiBD 
Gateway tVEnet 16 . 185 

l&M 32 70 Connection . . 4DD 
ISM 5250 Kit AT . . . . 600 

IBM Multiprotocol . . .280 

HEM Token Ring .560 

IBM Token Ring 16/4 . . 6B0 

IRMA 3 . . 449 

Lantestic 10MB Starter 499 
LAN Manager . CALL 

NE-1QQ0 . . . . 168 

LC-2000 16-txt . 195 

NE 3200 EISA . 700 

Novell Netware . CAlL 

WD Ethernet Pius 130 

WD Ethernet Elite 8-brt 150 

WD Ethernet Elite l&M 185 


Operating System 

Desqview 2.2/386 75/130 

MS DOS 3.3/4.01 60/30 

PC DOS 3.3/4.01 . . .95/115 

IBM OS/2 Standard 1.3 765 

IBM OS/2 Extended 1.3 615 

VM/336 . .159 

Windows 3.0 . ..95 

Windows 3.0 fi Mouse 100 


Communications 

Carbon Copy Plus ,115 

Ctos&Up Customer . 129 

Close-Up Support . 165 

Crosstalk Mar* IV .137 

Pracomm Plus . 70 

Smartarm 240 . ,195 

Database 

Ask Sam.E 75 

Clarion FVo Develops .460 
Clipper 5,0 ... 495 

DBase IV. 499 

Dbase N Developers Edition 839 
FoxPro Singte/LAN . 169/665 
Oracle Professional 5.1 B .660 

Paradox 3.5.500 

PFSProtessiormIFite , . .209 

Rbase 3.1.495 

Siperba&a IV for Windows . 440 
Ul Programmer 2 349 

Desktop Publishing 

Adobe Type Man Plus 125 
Pacific Data 25Hn-0ne 289 
Pacinc Page . 529 

Pagemaker 519 

PerForm Designer 2,0 .169 


Programming 

Bnel 3,0 ... 175 

BTfieue Network . . 389 

Knowledge Pro Ver 3.1 .600 

MS Basic Oev 7.1 . . 325 

MS C 6,0 319 

MS Fortran 289 

MuitiediE . 99 

Novell m 510 

Quickpack Professional 145 
SmalltalkV/PM . .319 

SPF/FC .159 

Turbo C+f/Pral 134/199 

TurboC/ftot . 99/169 

Turbo PASCAL 5. D Prof . . 189 

Spreadsheet & WP 

AMI Professional . . . 319 

GIspte/writeY , . 249 

Excel Ver 3 , 315 

Lotus 1-2-3 V 2.2/V 3.1 340/410 

Flwperfect.279 

Q & A 3.0 245 

QuattroPro . . 279 

sWcafcV ...... 319 

Word 5.5.229 

Word fur Windows . , .815 
Word Perfect 5.1 280 


Disk/Tape 

WD 85MB 17ms . 360 

Plus Hardcartt IIXL105MB 670 

Plus Jmpluse 105MB . 500 

Quantum LOOMB 19ms 490 
Conner 105MB IDE 19ms .520 
Seagate 155MB 16ms 650 

Maxtor LXT213 .775 

Corrrwr 209MB SCSI I6rns775 
Micropulis 345MB 14ms 1380 
Maxtor 360MB 14m* 1450 

Seagate 676MB 16ms . 2100 

HP 661MB 16ms . . 2100 

DPT Smartcache 512K . . .BBO 
Ultrastor EBDt 1 MB cachE . 500 
WD1009V-5E 2 EISA/ESDI .230 

Archive 21 SUES.975 

Tecmar Prolix 525ES 2750 


Utilities 

386 Max 5,1 . . 75 

Check ft.85 

Disk Technictan Advanced . 92 
Fasthack Plus . 109 

Lap Linde Release Hr . 89 

Magellan . . 135 

Norton Utilities 5.0 . . . ,115 

Norton Antivirus .95 

PC Tools Deluxe 6.0 . ... 37 

Print-Cache.100 

OF MM 386 . 64 

Virus Cura Plus ...... 75 

K4>ee Pro Gold .72 

__ We Offer: _ 

• Quantity Discounts 

• Dealer Discounts 


PHONE: ( 415 ) 564-7439 
FAX: ( 415 ) 731-0878 


International orders our specify • No handling charge * VlSVMC add 2ft 
AMEXCO add 3ft * 15ft restocking charge for nonddective returns ■ No 
returns on opened software * Prices ere FOB USA and subiecl to change 
Products may be USA versions * Prices in US debars 

Computer Quick, 210 Utah Street 
San Francisco, CA 94103, USA 


INTERNATIONAL 


utility specifies tasks, sema¬ 
phores, memory partition, 
and system resources. The 
debugger lets you analyze 
the system at any time and in¬ 
teractively change the task 
status, while the run-time 
monitor lets you trace pro¬ 
gram execution. You create 
object modules for individ¬ 
ual tasks with a standard 
transputer compiler. 

All the Trans-RTXc calls 
are identical, whether you 
use them with the stand¬ 
alone version or the distrib¬ 
uted version. Thus, the only 
modification you will need is 
a relocation of tasks. 

Price: 179,000 Belgian 
francs for up to five proces¬ 
sors; 239,000 BF for up to 
36 processors; 359,000 BF 
for up to 128 processors. 
Contact: Intelligent Sys¬ 
tems International NV, In- 
terteuvenlaan 62,3001 
Leuven, Belgium, 32-16-29- 
01-28; fax 32-16-20-80-57, 
Circle 1343 on Inquiry Card. 

Os i corn’s 

High-Resolution 

Monitor 

#ik siconTs entry into the 
" new high-resolution 
1024- by 768-pixel graphics 
standard is its VG-1460 
14-inch color monitor and 
VG-4000 Super VGA color 
graphics adapter. 

The VG-1460 color 
monitor features a nonglare 
screen with a dot pitch of 
0.29 mm. It supports scan¬ 
ning frequencies of from 
31.5 to 35.5 kHz vertical and 
from 50 to 90 Hz horizontal 
and displays a full range of 
colors at a resolution of 
1024 by 768 pixels. The VG- 
1460 comes on a tilt-and- 
swivel stand. 

The VG-4000 Super 
VGA graphics adapter uses 
the Tseng Labs ET-4000 
graphics processor with 
I MB of dedicated video 
RAM. The 8-bit card offers a 
resolution of 1024 by 768 


pixels and 256 eolors from 
a palette of 16 million 
shades. Oscillation fre¬ 
quencies range from 31.5 
to 48 kHz. 

Software drivers are pro¬ 
vided for Microsoft Windows 
3.0, AutoCAD, AutoShade, 
GEM, Ventura Publisher, 
WordPerfect, and Lotus 
1-2-3. The VG-4000 also 
supports the IBM 8514/A 
graphics standard and pro¬ 
vides an application pro¬ 
gramming interface. 

Price: £575. 

Contact: Osicom Technol¬ 
ogies, Gsicom House, For- 
tran Rd., St. Mellons Tech 
Base, Cardiff CF3 0LT, 
U.K., 44-222-778888; fax 
44-222-796699. 

Circle \ 344 an inquiry Card. 


Protect 
Your Files 

T he latest version of The 
Safe, Integrated Com¬ 
puter Systems' file-protec¬ 
tion software (see September 
1990 What's New Interna¬ 
tional, page 64IS-30) has two 
parts. The first part pro¬ 
tects your files from unau¬ 
thorized access and from 
accidental or deliberate alter¬ 
ation or deletion. The sec¬ 
ond part lets you restrict user 
access to specified direc¬ 
tory areas. The Safe can op¬ 
erate as memory-resident or 
stand-alone. 

The Safe has 25 setup 
functions that let you protect, 
lock, preserve, and secure 
your files and specify user 
names and access areas. 

The package records the sta¬ 
tus of your files and their 
associated passwords in an 
encrypted file within the 
files' respective directory 
areas. 

The Protection operation 
encodes specified files and 
informs The Safe to decode 
those files when they are 
read and encode them when 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£9749 


Netware 386 (State-of-the-art, up to 250 users) 

- PLUS - 

Elonex 486V/25E file server 
25MHz 80486 processor, 32-bit EISA bus, 
internal cache memory, 8MB RAM, (optional 32MB), 
1 Gigabyte SCSI Hard Disk (formatted), 
32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptable Power Supply. 


£74 13 


SFT Netware 2.15 (Fault tolerant, up to 100 users) 

-PLUS- 

Elonex 386V/33E file server 
33MHz 80.386 processor, 32-bit EISA bus, 

32k cache memory, 4MB RAM (max 32MB), 
600MB SCSI Hard Disk (formatted), 

32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptable Power Supply. 


£5568 


Advanced Netware 2.15 (Up to 100 users) 

-PLUS- 

Elonex 486B/25 file-server 
25Mhz 80486 cpu, internal cache, 

4MB RAM (max 16MB), 300MB IDE 
Hard Disk, intelligent Ethernet server card. 


£ 3 0 9 0 


ELS II v2.15 (Entry level, up to 8 users) 

- PLUS- 

Elonex 3868/25 file-server 
25MHz 80386 processor, 64k cache memory, 
4MB RAM, 200MB Hard Disk, 16-bit Ethernet card. 


£2329 


ELS I v2.12 (Entry level, up to 4 users) 

- PLUS- 

Elonex 386B/25 file-server 
25MHz 80386 processor, 64k cache memory, 
4MB RAM, 100MB Hard Disk, 16-bit Ethernet card. 


£82 5 


Elonex 386SXM slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 



Elonex 286M slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and boot ROM. 


Call Response Computer Maintenance (tel: 061-965 3225) for 
a free site installation survey and/or on-site support. 

All trademarks are acknowledged. Elonex reserves the right 
to change specifications and prices without notice. All items 
are sold subject to Elonex's terms and conditions of trade. 


NEW LON DON OFFICE 

Elonex pic, 2 Apsley Wiay, London NW2 7HF 


Fax 081-452 6422 


Tel 081-452 4444 


TECHNICAL SUPPORT 



NOVELL 

ftfl 

m 




JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 


Tel 081-450 6262 
NORTHERN OFFICE 

Elonex pk, 7-9 Campus Road, Listerhills Science 
Park, Bradford, West Yorkshire BD7 1HR 
-Fax (0274) 307294- 


Fewer still can also supply such a wide choice 
of powerful File-servers and Workstations, fully installed 
and ready to run under NOVELL'S Netware. 


Tel (0274) 307226 


-EIR E- 


ERS Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
— Fax 1-6791728 Tel 1-6797774/5 — 


-BELGIAN OFFICE- 


Marktech (Benelux) SA Route Provinciate 244, 
Bte 7, B-1301 Wavre (Bierges), Belgium 
-Fax 10-41 45 % Tel 10-41 42 26- 


NNOVE LL 



Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 

None offers complete solutions as flexible and 
cost-effective as ours. 

See Us at The Which Computer Show 


Please send me information about the Elonex product range and services 
COMBANY NAME 


IF/BYTE/4/91 


NAME 


POSITION 


ADDRESS 


TELEPHONE 







































































Data Collection Module 

E ft . —n,-TDS9095 Multifunction 

card and TDS9U92 
—-=^ ^—-- control computer 
' =._ sandwich to fomi a very 
1 “ *1 - small module for building 

Into products, especially portable or remote ones. A data 
logger can run 12 months on a small 9V battery. 


Roadside vehicle statistics 
Water management 
Meteorological CRttstations 
’Black Lw\’ safety recorders 
Medical recording 
Ticket machines 
On-site civil engineering 
Bar-code readers 
Recorded speech 


Non-volatile Memory A Clock, Analog to Digital A 
Digital to Analog converters. Pulse Processing System, 
LCD A keyboard interfaces. Multitasking, Forth A 
Assembler. 2 serial ports & 32 I/O. Library of 
ready-made routines. TD59092 
£ 134.95* TDS9095 1 164.95 {10 
qty) dropping steeply with quantity. 



Triangle Digital Services Ltd 
223 Lea Bridge Rd T London E 10 7NE 
Tei OBI -539 02R5 Fax OR 1-558 R110 
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H.P., Canon, NEC, Panasonic, Fujitsu, 
DEST, PrEnters/Scanneffl/Plotters 


Memory, Hard Drives, Tape Backup for 
Sun t DEC Systems & Others 

IB M comma .Vi*' ALR 

=§EEVEREX- AST & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov't, Corporate, Schools, Dealers, 

& Export INQUIRIES WELCOME. 


5LIRRH inc. 


44S12 Osgood Hoad, Fremont, CA JH539 
Ph: (415) 651-5101 Ftoc (415) 651-5241 

3 aooseiooi 

VISA, Muster Card accepted, w/sc 
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Advertise your Computer 
Products in BYTE’s International 
Advertising Section 

BYTE magazine is unique in its 
ability to serve the needs of the 
fon-Europcan microcomputer 
marketplace. 

For more information on advertis¬ 
ing in BYTE, contact BYTE's 
London office. 

In the U.K., call Roz Weyman at 
0M93 1451. 

McGraw-Hill Publications 
34 Dover Street 
London W1X 3RA 
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they are written. The encod¬ 
ing prevents unauthorized 
access to a readable form of 
the data if The Safe is by¬ 
passed. Under password con¬ 
trol, you can remove the 
protection of a file and im¬ 
port and export files from 
protected directory areas. 

The Locking operation pro¬ 
vides the same facilities as 
the Protection operation but 
encrypts the files using a 
more complex algorithm. 

When you have The Safe 
running and your application 
package requests a file to 
be opened, The Safe checks 
whether the file is protected 
or locked. If either situation 
exists, The Safe asks for the 
password before it grants ac¬ 
cess to the file. It also de¬ 
crypts any subsequent reads 
of the file and encrypts any 
subsequent writes to the file. 

The User operation gives 
you access to three disk 
drives and parent directory 
areas when you log on and 
enter the password, whereas 
the Operator operation gives 
you unlimited access to all 
disk drives and directory 
areas. You can use The Safe 
on a network system provided 
that the network disk ac¬ 
cesses pass through the oper¬ 
ating system. If the network 
uses separate operating-sys¬ 
tem and network system 
software, you should place 
The Safe between the oper¬ 
ating system and the network 
system. 

To secure your system 
against eavesdropping, virus¬ 
es, and logic bombs, The 
Safe has a series of disk 
drive, printer, and serial 
port intercepts. Eavesdrop¬ 
ping intercepts place them¬ 
selves in memory and record 
specified inputs and outputs 
to and from the resources of 
the computer. The intercept 
then records the information 
in a disk file for future ac¬ 
cess or transmission or trans¬ 
mits it directly to the exter¬ 
nal environment. The printer 
and serial port write inter¬ 


cepts prevent the transfer of 
data to the external envi¬ 
ronment by eavesdropping 
programs. 

The security features 
prevent viruses from propa¬ 
gating themselves via the 
operating system. The oper¬ 
ating-system and BIOS ab¬ 
solute disk write intercepts 
prevent viruses from attach¬ 
ing themselves directly onto 
the system tracks and pre¬ 
vent any direct destruction of 
disk data. The Preserve and 
Secure operations prevent de¬ 
struction of files through 
the use of the operating 
system. 

The Safe has an activity 
log that records all opera¬ 
tions initiated and their as¬ 
sociated security results, 
along with the date and 
time of the operation. 

The Safe requires an 
IBM PC with DOS 3.1. 
Price: $A 100. 

Contact: Integrated Com¬ 
puter Systems, 2I2A Corin¬ 
thian Rd., Riverton, West¬ 
ern Australia 6155, 61-9- 
457-9116. 

Circle 1345 on Inquiry Cord. 

De-Cable lor the 
Amstrad CPC 
6128 and 664 

A BC Holdings’ De- 
Cable lets you connect 
an external S^-inch floppy 
disk drive to your Amstrad 
CPC 6128 or 664 computer 
and allows the drive to func¬ 
tion as the A drive. The De- 
Cable also lets you access 
both sides of the 5 l 4-inch 
disk in the external drive 
simply by flicking a switch 
on the cable. The De-Cable 
supports Amstrad BASIC, 
AMS-DOS, CP/M, and 
Multiface II. 

Price: £24,95. 

Contact: ABC Holdings, 4 
Westmeads Rd., Whitstabk, 
Kent CT5 1LR,U.K.,44- 
227-265641. 
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Circle 4T 4 on Inquiry Card. 






















■ imTH 

r * t rij nriji 

mfrJTfr 

Wn 

liIiMiu 







1 [i 1 fs] 

L H1 r* ] Ki 1 

i[^i i 

H 7 lit s 









rfil lV 


Hinting 


aesa 

GEJfl 

FAST ■ 

1 BUILDER 


























NEWS 


WHAT'S NEW • INTERNATIONAL 



The LC24-200 dot-matrix printer offers a high-speed draft mode 
that reaches a maximum printing speed of222 cps at a resolution 
of 10 cpi. 


The Perfect 
Office Printer 

he Star Micronics 
LC24-200 has a multi¬ 
part mode that lets it print 
four high-quality carbon 
copies in addition to the top 
copy of your document. The 
printer also offers printing 
speeds of 167 cps at 10 cpi, 
200 cps at 12 cpi, and 66 
cps at 12 cpi in letter-quality 
mode. For continuous lists, 
the LC24-200 offers a high¬ 
speed draft mode in which 
the new 24-pin dot-matrix 
printer reaches a maximum 
speed of 222 cps at 10 cpi. 

When it comes to paper 
management, the LC24-200 
features a paper-park func¬ 
tion, a semi-automatic and a 
bottom paperfeed, and an 
automatic tearing-off facility 
for fanfold paper. In addi¬ 
tion, the printer comes with a 
variable tractor, which you 
can use as a push or pull trac¬ 
tor as required. To change 
over, you simply flip a 
switch. 

The LC24-200 has elec¬ 
tronic DIP switches, which 
replace the old, mechanical 
DIP switches. To change the 
printing mode, you simply 
select the mode you want 


electronically via the con¬ 
trol panel. 

You get a choice of five 
fonts—TMS Roman, Sanser¬ 
if, Courier, Prestige, and 
Script—for creating an indi¬ 
vidual appearance for your 
documents. This range of 
fonts also includes further 
variations that make it possi¬ 
ble to produce italic, pro¬ 
portional, double-height, 
double-width, quadruple- 
height, quadruple-width, 
shadow, and outline print 
for each font. The LC24-200 
offers ESC/P, IBM Pro- 
printer X24, and NEC P6 


emulations. It comes with a 
parallel interface and a 30K- 
byte buffer. 

Star Micronics also of¬ 
fers the LC24-200 Colour, an 
identical printer to the 
LC24-200 but with an option 
for color printing. Besides 
black, the LC24-200 Colour 
offers red, blue, and yel¬ 
low. By mixing these pri¬ 
mary colors, you can pro¬ 
duce three additional colors 
automatically, making 
seven colors altogether. 

Price: 998 deutsche marks 
for the LC24-200; DM 1098 
for the LC24-200 Colour. 


Contact: Star Micronics 
Deutschland GmbH, Wester- 
bachstrasse 59, D-6000 
Frankfurt/Main 94, Ger¬ 
many, 49-69-789990; fax 
49-69-781006. 

Circle 1347 on Inquiry Card. 

A General- 
Purpose Parallel 
Computer 

T he Hathi-2 is a gener¬ 
al-purpose, multiple in¬ 
struction/multiple data 
(MIMD) type of parallel 
computer designed so that 
you can attach it to an IBM 
AT, Sun, or Mac II host 
computer for single- or multi¬ 
user environments. The 
computer is intended for sci¬ 
entific computing, simula¬ 
tion, modeling, and execu¬ 
tion of demanding indus¬ 
trial control or monitoring 
software. 

The machine supports a 
parallel programming model 
of communicating asyn¬ 
chronous processes and oper¬ 
ates under the supervision 
of 25 T212 control proces¬ 
sors. Each processing node 
can be an Inmos T414 or 
T800 transputer. The pro¬ 
cessor has 2K or 4K bytes of 
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Training OSF/MOTIF™' md X 


► Learn how to build graphical user interfaces for UNIX software from the experts 

X Programmer’s Workshop 

Complimentary to Motif course, this 4 day hands-on workshop 
covers Xlib facilities in detail. 



OSF/Motif Programmer’s Workshop 

This popular 4 day workshop concentrates on using the Motif 
toolkit. Includes extensive hands-on. 




* 

X Strategic Overview 

An intensive one-day seminar on X looking at marketing, 
commercial and technical issues. 



On-Site Training 

IXI can provide on-site training, customized to meet your 
particular needs. 

V 


IXI Limited 62-74 Burleigh Street Cambridge CB1 lOJ England Tel: +44 223 462131 

* OSF/Motif is a trademark of the Open Software Foundation. X is the trademark of MIT. 


FAX: +44 223 462132 
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68HC11 


PC-Based 
In-Circuit Emulators 







Fantastic 


You can start your debugging with this FREE demo simulator You can load up 
to 512 bytes of code, assembler, C, or PL/M and do full debugging/singulation 
in assembly and source level, A great way to get started for FREE 
for schools f Just call and we ll send it! 


The full-blown simulator is an extension of 
the DEMO. You can load up to 64K of 
code and use 64K of XDATA space. You 
can program an 'external environ™^'‘ 
to interact with your code to simum* . 
target system. The emulator is the hard¬ 
ware extension of the simulator! 


The 24MHz real-time emulator has been 
the industry standard for years. With its 
complex breakpoint logic and advanced 
trace, nobody can beat it for performance. 
Plug-in or RS-232 configuration. All 8051 
derivatives are supported! 
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CORPORATION 

51 E. Campbell Avenue, Campbell, CA 95008 
(408) 866-1820 * FAX (408) 378-7869 


Australia (02) 654 1873, Austria (0222) 33 76 38. Benelux +31 1859-16133, Canada (514) 689-5689. Denmark (42) 65 81 11, 
Finland 90-452 1 255, France (01)-69 41 25 01. Germany 08131-25083, Great Britain 0962-73 31 40. Hungary 01-137 2152, 
Israel (03) 48 48 32. Italy (Oil) 771 0010 Korea (02) 754 784 1, New Zealand (09) 392-454, Portugal (01) 81 50 454. 
Sweden, Norway (040) 92 24 25, Singapore (065) 264-6077. Spain (93) 217 2340, Switzerland (01) 740 41 05, 

Taiwan (02) 7640215, Thailand (02) 261-9596. Yugoslavia 061-57 19 49. 
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NOVELL - UNIX - OS'2 
TAPE & DISK DRIVES 


NEWS 


■ 7TT1 PC* EDITOR S CHOICE 
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► QA-150 W/SYTOS ^ 

QA-12001.2 GB DAT W/SYTOS + 
LAPTOP BACKUP PARALLEL 
PORT W/SYTOS + 

$ 970.00 
$1995.00 

380 MB 

760 MB 

OPTICAL DRIVES 

$1245.00 

$1895.00 

k/lOk 

40 MB IDE 

$ 240.00 

MYLEX 


MOTHER BOARDS 


3Com 


3£ DEALERS WANTED 

taMM 


3EST - USA 

(408) 737-3900 • Fax: (408) 737-3910 
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EXPORT ONLY 

WHOLESALE & RETAIL 


* ONE SOURCE FOR 5,000 
COMPUTER PRODUCTS 

* LOW EXPORT PRICES 

* WORLDWIDE DELIVERY 

* 220 VOLTS/50MHZ 

CALL FOR CATALOG 

COMPEX International Inc. 
PO Box 1021, Cambridge, 
MA 02236 USA 

(617) 354-5045 • FAX (617) 864-9516 
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Zahringer Sta/te 326 
D-7800 FREIBURG/Germany 
Phone 49-761-54915 
FAX 49-761-56881 


INTERNATIONAL 


50-ns memory and 256K 
bytes of external 250-ns 
DRAM. In addition, each 
processor has four standard 
10-Mbps transputer links. 

The basic processor is a 
fast RISC-type microproces¬ 
sor, executing instructions 
at a rate of 10 MIPS. Paral¬ 
lel-processing operating- 
system primitives are directly 
supported by the micropro¬ 
cessor hardware. The T800 
processors have a powerful 
internal FPU capable of a 
1.5-MFLOPS scalar rate on 
32-bit numbers. Each pro¬ 
cessor has a parallel bus-ex¬ 
pansion connector for addi¬ 
tional memory or periph¬ 
eral interfaces. 

The computer is modular 
and scalable in four proces¬ 
sor modules. Within a mod¬ 
ule, each node processor has 
a parallel expansion con¬ 
nector. An expansion board 
may have additional mem¬ 
ory (up to 4 MB per proces¬ 
sor) or high-speed periph¬ 
eral interfaces. You can 
connect Hathi-2 to other 
systems via serial transputer 
links. 

The processor intercon¬ 
nection network is based on 
standard bidirectional 
transputer links operating at 
10 Mbps. The connection 
network is a combination of 
a fixed 2-D torus config¬ 
uration and embedded pro¬ 
grammable 32- by 32-chan- 
nel matrix switches. A 16-bit 
T212 control transputer 
controls the matrix switches, 
and the control transputers 
form a chain to configure 
and monitor the entire 
computer. 

Each card module holds 
four node processors with 
256K bytes of memory 
each, a T212 control proces¬ 


sor, a matrix switch mod¬ 
ule, and monitoring and syn¬ 
chronization hardware. 
Indicator LEDs show the sta¬ 
tus of processors and com¬ 
munication links. 

The present 100-proces- 
sor version has an aggregate 
instruction rate of 1000 
MIPS. With T800 floating¬ 
point transputers, the maxi¬ 
mum data rate is 150 
MFLOPS. The working 
memory size is 26 MB, ex¬ 
pandable to 400 MB. 

Application software im¬ 
plemented on it includes per¬ 
formance monitoring, full- 
text database retrieval, fluid 
dynamics, parallel execu¬ 
tion of production systems, 
and geometric image trans¬ 
formation of satellite data. 

The basic programming 
language for transputers and 
Hathi-2 is Occam. Other 
available programming lan¬ 
guages are C, Pascal, FOR¬ 
TRAN, and Prolog. You use 
the hosts and the transputer 
development system to boot¬ 
strap the computer, for 
software development, and 
to hold the basic mass- 
memory storage. The Hathi- 
2’s architecture preserves 
the basic properties of its 
transputer node processors. 
This means that you can 
transfer existing transputer 
software, such as com¬ 
pilers, operating systems, 
and utility programs, to 
Hathi-2. 

Price: About 800,000 to 
1,300,000 Finnish marks. 
Contact: Technical Re¬ 
search Centre of Finland, 
Computer Technology Lab¬ 
oratory, Kaitovayla 1, P.O. 
Box 201, SF-90571 Oulu, 
Finland, 358-81-509-111; 
fax 358-81-509-680. 
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If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH03458, U.S.A., (603) 924-9281, fax (603) 924-2550; 
or BYTE/McGraw-Hill, Wimbledon Bridge House, One Hart- 
field Rd., Wimbledon, London SW19 3RU, U.K., 44-81-543- 
1234, fax 44-81-540-3833. All press releases must contain price 
information, address, and telephone number. 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany’s No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 

What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card. This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies.The 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and ihe most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 

What your accountant will like... 

Hardlock E-Y-E needs no factory coding.This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-Es 
prices remain 
competitive. 

...As more and 
more software 
developers, 
customers and 

accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and iess. 



Hardlock E-V-E 

programmable, algorithmic response 
and memory option - all In one. 


For additional information, contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France! 

FAST Electronic France S.A.R L 
9, Av d’Arromauches 
94100 St Maur des Fosses 
Tel: (1MB837B11 
Fax: (1M8639734 


BeNeLux: 

crypsys gegevensbeveiliging 
Arketstraat 37 
42001 KB Gorinchem 
left (01830)-37444/37069 
Fax: (G1830)-37083 


Italy: 

TECH NE SRI. 

Via della Pace, 94 
41033 Concordia s/S. (MO) 
Tel: (0535)'54178 
Fax; (0535)'57070 


Vug oala vi a : 

G&G electronic 
Knzovljanska 1 
41000 Zagreb 
Tel: (041)-315794 
Fax: (041)-333510 


Spain - 

FAST iberica, S.L 
c/RIcardo Ortiz, 56 Poster tor 
20017 Madrid 
Tel: (91)-3613222 
Fax: (911-3613219 


LUC: 

magnifeye Lid. 

Studio 6, Walmer Studios 
235-239 Walmer Road 
London W11 4EY 
Tel: (71) 221B024 
Fax: (71)7923449 


Greece: 

Dig Hal Ci rcle 
28, Grammu St 
15669 Athens 
Tel: (01)-6516-860 
Fax: <01)^6535-703 



Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Lucfwig-Platz 5, D-8000 Miinchen 2, Weat-Germany, Tel: 49/B9/539800-20, Fax: 49/89/539800-40 
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King of 
Keyboards 
Conquers 
DTP-Iand 


•BTC 150. CUTIE, Logitech compatible, hand held 
scanner has a 400 DPI, 105mm width and can be 
combined with Drawing and OCR software. 

• BTC 6200. CUTIE. Logitech compatible. Image 
Scanner provides 300 DPI resolution with A4 size 
for a very reasonable price. 

• BTC 9001. the CUTIE Mouse is a three button 
mouse with 230 DPI resolution and an ergonomic 
shape. 


#•- 






BTC 


® 


All brand names are (he trademarks of Iheir respective owners 


BEHAVIOR TECH COMPUTER CORP. 

HEADQUARTERS:12F, 10, Sec. 1, Chang An E. Rd lf Taipei, Taiwan, R,O.C. 

TEL: (02)523-6266 FAX; (02)523-3114 TELEX: 13917 BEHAVIOR 
Contact Person: Miss. Ruth Liang 

EUROPE OFFICE: Glashaven 22,3011 XJ, Rotterdam, the Netherlands 
TEL: (10)404-9400 FAX: (10)433-2535 
Contact Person: Mr. Shan Phillips 
U. S. A. OFFICE: 4180 Business Center DrFremant, CA 94538 
Tel: (415)657-3956 Fax: (415)657-3965 
Contact Person: Mr, Jimy Wang 
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INTERNATIONAL FEATURE 



Object-Oriented 
Management Planning 

Ark is an easy-to-use yet sophisticated data management program 
with a spreadsheet-style user interface 

COLIN BARKER 



Strength in Consolidation 

With the use of Ark, you can build up consoli¬ 
dated spreadsheets based on an underlying data¬ 
base structure. Its use of a spreadsheet format 
makes it familiar to most managers, but the un¬ 
derlying database structure ensures data integri¬ 
ty between the linked spreadsheets. It also gives 
a full and readily accessible audit trail showing 
where each piece of information comes from, 
when it was entered, and by whom. It also fea¬ 
tures a sophisticated consolidation tool that can 
read in text files created by mainframe data¬ 
bases or microcomputer spreadsheet programs. 

But a question arises: Who needs a new con¬ 
solidation program? Most up-to-date spread¬ 
sheet programs let you link information in a 
multiplicity of ways, or you can use a database 
system and output information to a spreadsheet. 

The answer has to do with the way spread¬ 
sheets are linked. When you consolidate infor¬ 
mation in a spreadsheet, you take data from one 


A rk, a new program from Ambit Research, is a plan¬ 
ning tool that adopts a genuinely new approach to 
information management. Its basic principle is to let 
you store information in a format that has similar 
attributes to a spreadsheet but that also gives you some of the 
functionality of a relational database. 

Ark stores information in a relatively unrestricted format, 
treating each piece of data as an object. A data dictionary 
stores information about each object and the sets of objects 
to which it belongs. Usually just a single keystroke will let 
you see the origin of each item of data and the relationships 
between items of data. 

The upshot is a package that is easy to use and requires 
little original organization, but has a powerful 
system for finding data and linking different 
units and sets of data. 


spreadsheet and incorporate it into another. The data gener¬ 
ally exists only as a cell, a single piece of information, such 
as the total sales of one item of stock in one subsidiary of a 
large company. Unfortunately, most spreadsheet packages 
will not let you establish a logical link between that informa¬ 
tion and another cell that, say, equates to the sales of the 
same item of stock in a different subsidiary. 

Ark’s designers concluded that when you consolidate 
spreadsheets, you are basically manipulating data in an un¬ 
structured fashion. By imposing a database structure on the 
data, you can build a consolidated spreadsheet out of logi¬ 
cally connected parts. (For instance, in my example above, 
sales of a particular stock item becomes a data type, and 
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sales of that item in a particular subsid¬ 
iary becomes a piece of data logically 
connected to sales of the same item in 
other subsidiaries.) But databases are 
usually complicated and require a lot of 
time to set up. With Ark, you can build 
the database easily by using the spread¬ 
sheet format. 

Setting Up the System 

To start with, say you want to set up a 
series of worksheets to cover three retail 
outlets that sell the same lines of prod¬ 
ucts. You want to display forecast and ac¬ 
tual sales broken down into quarters with 
year-end totals. You want to set up a 
worksheet for each outlet and one for the 
whole group, a total of four worksheets. 
Standard practice with a spreadsheet 
would be to set up a couple of templates, 
start entering the data for the worksheets 
covering each outlet, and then set up the 
links for the consolidated worksheet for 
the whole group. 

With Ark you do something similar 
but with different results. You first setup 
a worksheet and then enter the data. The 
data, however, is not stored in several 
worksheets, but in a single database. As 
you enter the data, it gains attributes, de¬ 
pending on where in the spreadsheet you 
place it. When you need to retrieve it, 
you bring up the blank worksheet and 


ACTION SUMMARY 


Ark of the 
Convenient 

A new software program, Ark, 
is designed to help managers 
to consolidate spreadsheet 
data. The £1950 program is 
actually a database with an 
easy-to-use spreadsheet 
front end. Data is stored as 
objects, allowing users to 
quickly determine where the 
data originated from. The 
program could be useful for 
many types of computer 
users, and it may influence 
many other software devel¬ 
opers. 



then add the context (e.g., forecast sales 
for the whole group for 1990) at the top of 
the worksheet. Ark searches for all the 
relevant data with attributes that match 
the context and then displays it. In other 
words, it does the consolidation for you. 

Ark recognizes three different con¬ 
cepts that govern the data: entities, attri¬ 
butes, and labels. 

Entities are concepts that are being 

A 

lirk treats 
each piece of data 
as a unique object. 



measured in some way, such as sales, 
profits, or production volumes. Sales as 
an entity may have many different values 
depending on, for example, the year, the 
products being sold, or whether the fig¬ 
ure is forecast or actual. 

An attribute is used to qualify an enti¬ 
ty and could include information such as 
the date, location, or product type. For 
example, in “sales in 1989,” sales is an 
entity qualified by the attribute year, 
which has the value 1989. 

Labels are simply explanatory pieces 
of information that accompany data. 

The best way to explain how to work 
with these concepts is with an example. 
Say you begin to enter your data, and you 
start with “sales.” After telling Ark that 
sales is a concept, you are launched into 
the program's data dictionary. You give 
the concept a name and specify the type 
(i.e., entity, attribute, or label), the for¬ 
mat it takes on a worksheet, and the 
heading that will appear at the top of the 
column. As sales is an entity, you need to 
give it attributes, which you begin defin¬ 
ing at this point. In the example, you set 
up the attributes location (this will have 
three values for the three shops); product 
group (as many values as there are types 
of products); and year , quarter , and 
analysis (is this an actual sales figure or 
a forecast one?). The result is a full-scale 
data dictionary with data sets, and Ark is 
close to being an object-oriented 
database. 

Once you define the attributes, you 
can use the data in powerful ways. But 
Ark manages to disguise the complex¬ 
ities of this process from you. While 


there are some fairly sophisticated com¬ 
putational principles involved here, Ark 
is aimed at line management. This is a 
system that any reasonably computer-lit¬ 
erate line manager should be able to set 
up alone. 

Having defined your attributes, you 
continue to build up the worksheet, de¬ 
fining the concepts and specifying the 
attributes. You can now go to the next 
piece of data and start to build up the 
database. 

Constructing a Worksheet 

In the original example l mentioned, I 
was building up a series of worksheets, 
showing forecast and actual sales by 
quarter and year for three retail outlets. 
The left column for such a worksheet 
might appear as follows: 

Sales 

First Quarter 
Product 1 
Product 2 
Product 3 
Product 4 
[etc.] 

Second Quarter 
Product 1 
Product 2 

[etc.] 

Third Quarter 
[etc.] 

The next concept you would need to in¬ 
troduce to Ark is “First Quarter,” which 
is not an entity but an attribute ( quarter ) 
that has already been defined. You then 
go on to the first product, give it a name 
and the attribute product type , and repeat 
this for the other products. The indenta¬ 
tions on the worksheet are important, as 
Ark will recognize them as a hierarchy. 
In other words, “First Quarter” is a fig¬ 
ure governed by the indented figures 
below it. 

Once your column is completed, you 
have to specify the context for the work¬ 
sheet. The same column of data types 
may appear in different worksheets. The 
headings across the top of a worksheet 
specify the context (e.g.. Forecast and 
Actual Sales for Outlet 1 in the years 
1986 to 1991). You define the context in 
much the same way that you define the 
data. Once you have finished, you have a 
complete template with blank cells for 
the data. Now you enter the data just as 
you would with a normal spreadsheet. 
But the position of the data on the spread¬ 
sheet now defines it, since you have 
filled in the information about entities, 
attributes, and so on. 

Because of its data dictionary. Ark in a 
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Perche cercare in America quello die puoi tro- 
vare in Italia, vicino, gia pronto da usare? 
Quotha 32 e il punto di riferimento software per 
Tutenza professionals di personal computer: 


grazie alia nostra organizzazione e at nostri offici 
negli Stati Uniti abbiamo porlato in Italia i vantag- 
gi del software americano.,. e qualcosa in piu. 
Tempi e spese di spedizione inferior^ maggiore 


disponibifita e victnanza, spese amministrative 
rtsolte con fattura Italian^ UpGrades e assisien- 
za tecnica, ottimi prezzi: nessun attro, in Italia, 
e in grado di fornire un servizio come questo. 

Circle 462 on Inquiry Card. 


Software ixiginale, sigillalo. nette versioni piu reoenli clisponib •' m Italia e 
negli USA, con garanzia uIbriale e con pc-ssItoriLi di aggtomamenln 


Legenda. i4=*aJiano m=ingtase 


Tula • prodotli sono cSspombili in formate 3VT e 51/4* 

SPREADSHEET bra 

Mopsotl Encel 3 reiefanare 

Lotus 1-2-3 Ri*l. 3,1 in 799.000 

Lotus 1*2-3 He). 3.1 it 799.000 

Lotus 12-3 Bel. 22 it 699.000 

Borland Gualtra Pro 2 “Scan QtT it £99 000 

IrdoimiK VYir-gz par Windows 3 in 679.000 

INTEGRATE 

Microsoft Works 2 it 209-000 

Lotus -Symphony 2,2 it 830.000 

Framework III it 339.000 

Lotus Woriss to 26O.'&00 


WORD PROCESSOR 

Microsofl Ward 5-5 it 

Wkro&oft Ward 1 1 per Windows 3 it 

Microsoft Word i 1 per Windows 3 in 

WordStar Professional 6,0 in 

WordStar 2000 Plus 3.0 it 

Lotus Manuscript 2,1 in 

MuHiMate 4.9 it 

WordPerfect 5.1 H 

WardPerfed 5.1 in 

Samna AjtiI Profesaonal par Windows 3 in 
ChiWrilef 4,0 in 

Easy Math il 

EXP: The Sctenlllic Word Processor in 
PC TeX 335 in 

DATABASE MANAGEMENT 

dBASElVl.l If 

dBASE IV Dev. Ecfrionii'' in 

Boriaod Paradox 3.5'Scait Off 1 h 

Clipper 5 0 to 

deFastWindows 1 .65 per Windows 3 n 
QalaEase 4.2 it 

DBXL Diamond in 

FpxBage Plus in 

fox Pro Single User in 

Gupia SQL Windows 3 in 

Quicksilver Diamond in 

Superbase 4 per Windows 3 in 

Superbase 4 per Windows 3 it 

PROOOTTt CLIPPER 

Dipper 5 In 

Naniuckat Tools In. 

DGE 4.9 in 

Planet Library to 

Ul Programmer II ir> 

Sycere DB in 

Rjnky In 

BJ Inker In 

Netlib In 

Silvercomm in 

Stfwerpairt fn 

Oveday In 

SubNTX in 

Speilcade In 

S.O.S. Halp in 

BUSINESS GRAPHICS 

Microsofl PawerPatot per Windows 3 ri 
Microsofl PowerPoint per Windows 3 to 
PowerPoint H + Windows 3 it it 

Lotus Freelance Graphics it 

Lotus Freelance Presentation Kit it 

AsAton-Tate Applause 11 in 

Harvard Graphics. 2.3 it 

Harvard Graphics. 2.3 in 

Perspective Junior it 

Perspective Junior in 

kScrogrgfx Charisma per Windows 3 in 
Foxgraph in 

GRAFfCA 

.Adobe Illustrator per Windows 3 In 

Arts A Letters Graphics Editor 
per Windows 3 In 

Arts A Letters Graphics Editor 
pgr Windows 3 It 

Auiodesk Animator in 

Autodesk Animator it 

Corei Draw 2.0 NOVITA- in 

Be Luxe Paint II in 

Colon* VGA Pain! In 

GEM Amine In 

Micrografa Designer 3.01 In 

Pamlbnjsb Plus per Windows 3 In 

PC Paintbrush IV Plus In 

Pizzaz Plus In 

Publisher's Paintbrush in 


Tefefonare 
030-000 
590900 
689 000 
640.000 
740 000 
B90.00Q 
700.000 
5S0.QQO 
590.000 
660.000 
440.000 
630,000 
1.190,000 


969.000 
1.030.000 
399.000 
935 000 
695000 
1.190.000 
330.000 
660.000 
990.000 
1.990.000 
750.000 
799.000 
850.000 


935.000 
895.000 
590.000 
995.000 
797.000 
1.139.000 
493.000 
577.000 
577.000 
577.000 
334.090 
334.000 
137.000 
152.OO0 
350,000 


&&0.000 
690.000 
950.000 
685.000 
990.000 
590.000 
750.00Q 
&50.000 
350.000 
290.000 
750.000 
400.000 


970.000 

970.000 

970.000 

400.000 

575.000 

890.000 

290,000 

290.000 

350.000 

990.000 

200.000 

275.0OO 

190.000 

390.000 


ECU 

Cal 

517 

517 

452 

■U4 

439 


167 

537 

543 

166 


Celt 

537 

447 

446 
544 
479 

447 
SOS 
375 
382 
421 
285 
440 
770 


627 

1.184 

250 

605 

450 

770 

214 

427 

641 

1286 

465 

517 

550 


605 

579 

362 

644 

516 

737 

319 

373 

373 

373 

216 

216 

89 

98 

227 


550 

447 

615 

443 

641 

382 

465 

421 

227 

'OS 

485 

259 


628 

628 

628 

257 

372 

57o 

186 

196 

42t 

641 

its 

17B 

123 

252 


Show Partner FX 

fn 

550.000 

356 

Autesketch 2.0 

It 

230.000 

149 

Orafix Windows GAB per Windows 3 

In 

1.090.000 

706 

DESKTOP PUBLISHING 

Aldus PageMaker 4 

to 

Tetefonare 

Can 

Ventura Publisher 3 per Windows 3 

it 

Taielonare 

Cal 

Logilech Finesse 

it 

380.000 

246 


G_Talft 

Wi 

37O.O0O 

239 

Layout by Objects (ax Matrix Layout) 

to 

550.000 

350 

Mierosafl Quit* Pascal 

n 

155.000 

100 

JMkxospfl Quick Pascal 

ft 

195.000 

128 

Smglllalt/V 

In 

250.000 

162 

Smalliaffii'V 286 

In 

335,000 

217 

Smalltalk^ PM 

In 

350 ODD 

550 

Zortorti Cm 10 

In 

360.000 

233 


ICR/OCR 

OmniPage 3BG 3.0 per Windows 3 

it 

1.590.000 

t.029 

Logitech CatchWord 
(per ScanMan Rus) 

ft 

31O.OO0 

201 

Logitech Image-In Windows 3 
(per ScanMan Plus) 

ft 

575.000 

372 

CREAZIONE MODULI 

Formwarx can Pill e Fife 

In 

275.000 

176 

Form Publisher per Windows 3 

in 

385.000 

24$ 

PerFOFtM Designer & Filler 

to 

575.000 

372 

PerfORM Pro per Windows 3 

to 

650.000 

421 

Xero* Form base per Windows 3 

to 

760 000 

492 


PROGRAMMING TOOLS, EDITORS 4 LIBRARIES 


Blaise C Tools Plus 5.0 

to 

330^00 

214 

Btrieve 

to 

450.000 

291 

Brter 3.0 

In 

470,000 

304 

C TaJWViews 

jn 

$40,000 

m 

DESKTOP ENVIRONMENTS 

Micraeatt Windows 3 

ft 

239.000 

155 

Miaasaft Wtrdaws 3 

to 

220.000 

142 

Quarterdeck DESQVigw 385 

to 

240,000 

155 

Quarterdeck BESOVlew 

to 

205.000 

133 

DESGView Comcanion 

to 

230.000 

149 

Borland Stoektok Plus 

II 

320,000 

207 


STATISTlCA'MATEMATiCA 

SPS&PCPlus 

to 

1.550.000 

1.003 

Moduli SPS&PC 

to 

Tgtefotwe 

Cal 

STSC Statgraphio 

to 

1 18O.0QO 

764 

Systat A Sygraph Combo 

to 

1 79O0OO 

1159 

GAUSS 2.0 

to 

1 190.000 

770 

Grapher 

to 

470000 

304 

Sirfer 

in 

1.190.000 

770 

MalhCAD 

ft 

7B0J0OO 

505 

MathCAD 

in 

620.OO0 

401 

Malhematica 386 MS-DOS 

to 

1.195.000 

773 

Mathematica SSfiT? 

to 

1.950.OO0 

1.262 

Malhemalica per Windows 3 

to 

Telelonare 

Call 

MATLAB 35 

to 

1.690.000 

1.223 

Derive 

to 

370.O0O 

239 

MalbType per Windows 3 

to 

590.0OO 

382 

COMUNI C A2KM FILE TRANSFER 

Braaklin Bndge 

to 

230.OO0 

149 

Carbon Copy Plus 

to 

270.000 

175 

DCACrossta4MK4 

in 

490.000 

317 

BCACrosetaBiXVI 

In 

45O.0O0 

291 

BOA Crosstalk per Windows 3 

to 

350.000 

227 

DCA Remote 2 (hast-4 called 

to 

290.000 

t&e 

Hay^ Snwtaom III 

m 

370.000 

239 

Laplink 111 

ft 

220.000 

142 

Laplink II! 

to 

195.000 

128 

Procomm Plus 

to 

190.000 

123 

PROJECT,INFORMATION MANAGEMENT 



Microsoft Protect per Wktoows 3 

to 

950-000 

615 

Lotus Agenda 

to 

56O.0OO 

362 

Symantec Q A A 3.0 

to 

58O0OO 

375 

Symantec TimeLine 4.Q 

to 

770.000 

498 

Ask Sam 

ft 

370.00O 

563 

Ask. Sam 

to 

480.000 

311 

Easy Flow 

to 

380.D0O 

246 

Flowchartings 

Qrg Plus Advanced 5.0 

to 

in 

470.000 

270.000 

304 

175 

New Wave 3.0 per Windows 3 

to 

350.000 

227 

LINGUAGGi 

Microsoft Quick BASIC 4.5 

It 

210.000 

136 

Microsoft Quick C 2.5 

in 

155 000 

100 

Microsoft Quick MASM/C 2.5 

Mraosoft BASIC Prof. 

to 

285.000 

184 

Dev. System 7.1 

to 

575.000 

372 

Midoeoft C Connor 6.0 

to 

575.000 

372 

Microsoft FORTRAN Compile 5.0 

in 

575.000 

372 

Microsoft Macro Assembler 5.1 

In 

235.000 

152 

Microsoft COBOL Compiler 4,0 

In 

1.090.000 

70S 

Microsoft Pascal Compiler 4.0 

In 

545.DD0 

353 

Borland Turbo Debugger & Tools 

ft 

235.000 

152 

PDC Prolog (ex Borland! Prolog) 

In 

450.000 

291 

Arity Prolog Standard 

to 

245.000 

159 

Arty Prolog Compier and IrfterpraiBr 

to 

1.580.COO 

1.023 

AcuCQBOLr85 

to 

Telefenara 

Call 

UNGUAGGI OBJECT ORIENTED 

ToolBook per Windows 3 

In 

675.000 

437 

Owl ton Guide 3 per Windows 3 

in 

1 150.000 

744 

Actor 3 per Windows 3 

to 

l 050.000 

660 

KnowledgePro per Windows 3 

Borland Turbo Pascal 6 

to 

1.3M.O0O 

903 

ft 

236.000 

152 

Bedard Turbo Pascal 6 Professional 

ft 

385.OQ0 

249 

Borland Turbo C++ PnglBSStonad 

ft 

46O.QO0 

296 

Borland Turbo C*+ 

ft 

295.000 

191 

Groenteai Communtoalwi library 

to 

370.OOO 

£39 

Nalo'66 

to 

560.OO0 

362 

Microsoft Windows 3 Toolkil 

in 

640.000 

414 

ProBas Library 4.0 

m 

370.OO0 

239 

.RTLinWPlus 4.1 

in 

950.000 

615 

H 4 ft Rat. Rap. Writer 

to 

350.000 

227 

H A ft Code Ganeralor 

in 

250.000 

162 

Topspeed Modula-2 DOS^3 Pec*. 

to 

430.000 

278 

Vermont Views 

in 

870.000 

563 

VilamtoC 

in 

640.000 

414 

Whitewater Resource Toolkit 

to 

43O.0OO 

£73 


MEMORY MANAGERS 

Switch-11 
366 MAX 5,1 
QEMM386 
QEMW 50.6O 
QRAM 
Turta EMS 

Phar Lap 3B6 DOS Extender 
VMi366 

UTILITIES 

Checkri 
Disk Optimizer 
Fastback Plus 
h DC Windows Express 
h-OC FirslApps 
Lotus Magellan 2 
Mace Gold 1590 
Norton Commander 3.0 
Norton Antivirus 
Norton Edilor 
Norton Utjife&5-0 
Norton Backup 
PC Tools Pe Luxe 6.0 
PC Tools Ds Lu*e 6.0 

PROOOTT1 NETWORK E MULTIPU 

Mmotoh Excel 21 c (5 users) 
Microsoft Ward per Windows 
(5 users! 

Micro Baft Ward 5 (5 users} 

Microsoft Works 2 [5 users) 

1-233.1 server 
1-2-33.1 node 
Framework HI 
dEASE sV LAN Pack 
Paradox Multipart* 

Superb-see 4 LAN Extender 
PC Tools Be Luxe 6.0 LAN 

MOUSE, SCANNER 
Microsoft Mouse + PetotBrush 
Microsoft Mouse Ser-PStf o Bus 
Logitech Mouse Ser-PS-2 9 con 
PaliftSNw 
Logitech MouseMan 
ujgilech Manse' Cordless 
Logitech Tradarum 
Logitech ScsiMan 256 
Logitech Sca^Men Rus 


in 240.000 155 

in 250.000 162 

in 170.000 110 

in 170.0O0 110 

in 170.000 110 

in 250.000 162 

in 480.0CC 311 

in 470.000 304 


In 390.000 252 

in 220.000 142 

m 270JQOQ 175 

in 14S.QO0 96 

in 149.00O 06 

in 230.000 T&1 

in 170000 HO 

ft 240.000 155 

In 250.OOO 162 

In 140.000 9f 

b 230.000 149 

in 210.000 136 

il 220.000 142 

In 195000 126 


il 2,890.000 1.371 

n 3.190-000 2.065 

ft 2.850.000 1.845 

it 1.170.000 757 

il t.490.000 964 

il 540,000 350 

to 1.570.000 1.016 

in 1.570.000 1.016 

to 1.350,000 874 

to 1 j495.000 966 

to 1.450.000 939 


199000 129 

189000 109 

170000 110 

125000 31 

250000 132 

170000 no 

49O00O 317 

298000 194 


Conrfizicni commerclell: * fulli i prezzr sono al n«Eo ti |,VA. o sono segn- 
lali rispalta a) tiatme ufliciale produtt&ri,' Pagamenlo: 1) Incontrassegna can 
assegne oircolaro NT intestate a Guotha32 sji,, oppure in contend: 21 anfr 
dpsto (scanio del 3%), 3) carta df credito (solo oidtoi scrM) VISA, Amgrtcani 
Express, CflriaSI: 4f paga f nenti pereonali ztal? per dienti Corporate e Islliu- 
z'cnalr * Spedizione in lldia a mezzo currier# espresso UPS Allmc^do- con 
iddeoi'D d! L 15.Q0C41VA in fattura. * La iwoe si intende salvo II venduto 
1 1 prezzi passsne essere auscetfeiti. rl vadaziarii 


[ 7 , CHtAMATA QRATWA 


TetekBio. (0B3W5:- Z29BQZ2 - Fix: pBSSS'] 22SS11D 
UnaBK. lOOW 

Onlneperiwfli 501J4 Fmrot Via Otaio della leH* II 
Aoquislg rtnna: QuotnuhopIZ - Hlro., Via ArcftteBte, 41 


Quotho32 

discount Software 

QuottUJZ SI\ 5CH ?i ftfWit Vii Gam? (Wla 31 












00 MANAGEMENT PLANNING 


ftnalysis 
Bus i aess 


Forecast 1 
H H West 


letail Sa Concept naae Sties 
Type ijjttffl- 

2KBSE 

2nd Dtr Output format 9.999,999 
Harder Coluau beading 
ftateria* 11 —-—— 


Fittings 

5,689 

6,258 

6,884 

7,572 

8,329 

3rd Qtr 

Hardware 

59,46? 

65,411 

71,955 

79,151 

87,066 

Itaterials 

18,?8Q 

28,573 

22,636 

24,893 

27,382 

Fittings 

6,981 

7,679 

8,447 

9,292 

16,221 

4tk Dtr 

Hardware 

67,962 

74,692 

82,161 

90,377 

99,415 

rtaterials 

21,563 

23,719 

26,691 

28,766 

31,576 

Fittings 


5,695 

6,265 

6,892 

7,581 

Sales Total 

351,896 

387,666 

425,788 

468,368 

515,205 


Use F5 to eater types 


Ark ’s data dictionary stores information about each piece of data as an object and 
the sets of objects to which it belongs. 


sense knows what the data in a spread¬ 
sheet means. When you enter a particu¬ 
lar item, Ark files it not as, say, value 
500 in cell C6, but as actual sales of 500 
in outlet 1 in the first quarter of 1990. 
You can also enter formulas, just as you 
do with a spreadsheet, so you can have, 
say, the total of cells B2 to B19. But this 
formula is not stored as the total of a set 
of cells, but as, say, the total sales for all 
products in outlet 1 in the year 1990. 

Because Ark treats each piece of data 
as a unique object, which may or may not 
be dependent on other objects, it is easier 
to vary the way in which this information 
is mixed together than it is with a conven¬ 
tional spreadsheet. This is because the 
spreadsheet is a convenient way of dis¬ 
playing and defining information, but it 
is not an iron-disciplined road map show¬ 
ing where the information is located. 
Ark, by contrast, remembers where the 
data is; you just tell it what you want. 

As Complex As You Need 
You can build up the layers of worksheets 
in as complex a manner as you wish. Ark 
is ideally suited for companies, large or 
small, that have operating businesses 
with different profit centers and projects 
all running simultaneously. For exam¬ 
ple, Ark is already being used by an ex¬ 
hibition company that has several operat¬ 
ing businesses organizing hundreds of 
seminars and exhibitions every year. 

The more complex things get, the 
more useful Ark’s two most powerful 
features, provenance and implication. 


become. Provenance lets you trace the 
source of information with just a couple 
of keystrokes. For example, if you are 
working on a consolidated worksheet 
and you wish to check a figure, you high¬ 
light the figure and select provenance. If 
it displays the data in red, then it origi¬ 
nated on another worksheet, and Ark 
will take you to the worksheet from 
which your current worksheet took the 
data. In the case where a cell may repre¬ 
sent a total of cells from different work¬ 
sheets, you can go to all of them in turn. 
When Ark brings you to another work¬ 
sheet, it automatically highlights the par¬ 
ticular item you are tracking. 

Provenance also tells you whom the 
data came from. Each user has to log 
onto Ark before using it, and Ark keeps a 
record of who did what. So you can check 
a piece of information with the person 
who entered it. 

While provenance takes you down the 
hierarchy, implication takes you up. If 
you wish to change a piece of informa¬ 
tion, Ark tells you exactly which work¬ 
sheets it will affect and how. 

Controlled Access 

Ark works on a hierarchical system, and 
the hierarchy can be imposed by the se¬ 
nior manager. You can control exactly 
who is allowed access to which areas of 
the system and who can change things 
and who cannot. 

The package is ideal for the business 
user who wants to keep track of several 
different companies or activities. It pro¬ 


vides an “object-oriented” approach, but 
it would be unfair to weigh it down with 
the notion of sophisticated computing 
concepts. It basically takes many current 
computing ideas on databases, spread¬ 
sheets, and object management and suc¬ 
cessfully applies them to a particular 
business task. 

Although Ark is not as simple to set up 
as a spreadsheet. Ambit Research has 
taken considerable steps to make the set¬ 
up as simple as possible. The definitions 
of ideas such as entities, attributes, rela¬ 
tionships, context, and concepts are kept 
on a business level and are introduced 
only in a relevant context. Once it is set 
up, you have an extremely powerful busi¬ 
ness tool that, in a simple way, lets you 
explore every nook and cranny of your 
business and plan prodigiously. 

Ark can read text files from programs 
such as Lotus 1-2-3 or dBASE or from a 
mainframe. It has a full set of spread¬ 
sheet functions, and it makes use of 
Graph-in-the-Box to provide business 
graphics. You can also export data in 
.WKS files for further manipulation in 
Lotus 1-2-3. 

Although Ark is now available only in 
the U.K., Ambit Research is trying to set 
up distribution channels in other coun¬ 
tries in Europe, Asia, and the Americas. 

As evidenced by Lotus Improv for the 
Next computer, many people are exam¬ 
ining ways to develop beyond the tradi¬ 
tional spreadsheet. Ambit Research has 
come up with a system that offers some 
advanced features in a simple package. ■ 


Colin Barker is a former BYTE editor 
based in London. He can be reached on 
BIX c!o “ editors. ” 
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...with BayTech’s LaserShare® — 
expansion is made easy! 


LaserShare is an expansion card that allows four users 
to connect simultaneously to one laser printer Just check 
out our outstanding features: 


^ HP LASERJET III COMPATIBILITY 

Also works with HP LaserJet II, IID, Canon LPB8II, 
LPB81II, Brother HL8e, and Wang LDP8 laser printers. 


256KB, 1MB OR 4MB BUFFER 


✓ SIMPLE INSTALLATION 


✓AVAILABLE MODELS 

• 4A - 4 parallel ports 

• 4C ■ 4 serial ports 

• 4E ■ 2 parallel/2 serial ports 

• 4CB - 4 serial (256KB, Brother) 


Because Resources Should Be Shared. 


✓saves money and time 
✓unmatched product support 



With several users having access to one laser printer, 
the per-user cost of your laser printer is dramatically reduced. 
And there s no more waiting for the printer. With LaserShare, 
everyone's printing needs are accommodated. BayTech’s 
LaserShare — it’s worth checking out! Call now for details! 


Data Communications Products Division 
200 H 2nd SC ROBox 387 Bay St Louis, MS 39520 
Fax 601 -46 7-4551 Phone 601467-8231 or toll-free 

800-523-2702 

f All product or company names are trademarks of their respective holders. 


INTERNATIONAL 

DISTRIBUTORS 

Australia 

Melbourne 

Shuttle Technologies, Ltd 
(.03) 5B7 4920 

Melbourne 
Goya Tech, Pty , Ltd. 

(03) 747-B455 


Belgium 

Multiway Data Belgium 
016-29 22 70 

The Net har lands 

Multiway Data Netherlands 
079-424 111 

Denmark 

Trend Communications 
53 S3 23 45 


Finland 

Genme Gy Impdala 
(921J 335700 

Franca 

Suresenes 

KOmdex International 
[13 47 72 63 11 

Paris 

Graded France 
£1)42 94 99 69 


Germany 

Munich 

AMS Computech GmbH 
£009) 126606-0 
Dusseldorf 

Multiway Data Germany 

0211-25 10 75 

Italy 

Torino 

BRM I tali ana 
(011) 771.00TQ 


Milano 

LTD. 

(02) 749 0749 

Nprway 

A/5 Kjett Bakke 
47-6-032000 

Singapore 

Mark Systems £FE] Pte., Ltd. 
65-2261077 


Circle 410 on Inquiry Cord (RESELLERS: 411). 


Spain 

vidmar Control 
(93) 2454603 


Switzerland 

SEfigstag Computers AG 
0041.1950 54.44 


Sweden 

Solna 

M icnocom/M aldsla 
(06}7344100 


United Kingdom 

Leicester A London 

A-Line Dataspeed Devices, Ltd. 

0533-770699 


Sollentuna 
Been Data 
05-026 92 £6 


Buckinghamshire 
Trend Dalahrtk, LEO. 
£06205} 30611 





















































INTERNATIONAL RESOURCE GUIDE 



Document Imaging System Sources 

Below are listed, by country, international distributors of the U.S. products mentioned in this issue’s 
State of the Art section on Document Imaging Systems. 



AUSTRALIA 


Bull HN Information 
Systems, Inc.: 

Bull HN Pty. Ltd. 

124 Walker St. 

P.O. Box 660 

North Sydney 2060 

61-2-923-9660 

fax: 61-2-923-9644 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Olivetti Systems & 
Networks Australia 
Pty. Ltd. 

Olivetti House 
93 O’Riordan St. 

P.O. Box 244 
Alexandria NSW 2015 
61-2-317-2555 
fax: 61-2-317-3982 
Circle 1079 on Inquiry Card. 

Flagstaff Engineering: 
Miden Pacific Pty. Ltd. 
200 Arden St. 

North Melbourne 
Victoria 3051 
61-3-321-0000 
fax: 61-3-321-0123 

Circle 1080 on Inquiry Card. 


LaserData, Inc.: 

Systems House 
45 Frederick St. 

Ryde NSW 2112 
61-2-809-6222 
fax: 61-2-809-6400 
Circle 1084 on Inquiry Card. 

Metafile Information 
Systems, Inc.: 

Data No. 3 Group 
165 Moggill Rd. 

Taringa, Queensland 4068 
61-7-3718088 
fax:61-7-3710188 
Circle 1085 on Inquiry Card. 

Micro Dynamics, Ltd.: 
Delairco Group 
Office Automation Division 
12 Barcoo St. 

East Roseville NSW 2069 

61-2-415-0300 

fax: 61-2-417-4383 

Circle 1086 on Inquiry Card. 


Optigraphics: 

TCG Systems Automation 
Pty. Ltd. 

39 Balfour St. 

Chippendale NSW 2008 

61-2-699-8300 

fax:61-2-698-1339 

Circle 1089 on Inquiry Card. 

Summit Software Corp.: 
Aarque Systems Pty. Ltd. 
Comer Espon Rd. and 
Joyton Ave. 

Zetland NSW 2017 
61-2-662-4222 
fax:61-2-662-8383 
Circle 1092 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox Ltd. 

970/980 Pacific Highway 
Pymble NSW 2073 
61-2-449-0449 
fax: 61-2-488-9613 

Circle 1096 on Inquiry Card. 

Xionics, Inc.: 

Mitsui Computer Ltd. 

1/14 Aquatic Dr. 

P.O. Box 234 
Frenchs Forest NSW 2086 
61-2-452-0452 
fax: 61-2-452-0481 

Circle 1097 on Inquiry Card. 


AUSTRIA 


Bull HN Information 
Systems, Inc.: 

Bull A.G. 

Linke Wienzeile 236 
A-l 150 Vienna 15 
43-222-853-6010 
fax:43-222-853-3317 

Circle 1077 on Inquiry Card. 

Wang Laboratories, Inc.: 
Wang Austria GmbH 
Linke Wienzeile 234 
A-l 150 Vienna 
43-222-891110 
fax: 43-222-894-1714 
Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox Austria GmbH 
Nussdorfer Lande 29-31 
A-l 190 Wien 
43-222-373511 
fax: 43-222-373511-310 

Circle 1096 on Inquiry Card. 
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V32 

MODEM 

G3FAX 


DISCOVERY 9632AM ERROR- 
CORRECTION AND DATA 
COMPRESSION V32 
INTELLIGENT MODEM 
WITH PASSWORD 
PROTECT AND AUTO 
BACK-UP DIALING* 

Meeting the reliable data 
communications requirements on 
track with the international V32 
standard, the Discovery 9632AM is 
designed for serious users who are 
looking for innovative modems with 
friendly features such as password 
protect, auto back-up dialing, 
power-on leased line connection, 
user definable function keys, and 
many more. 

Yet, the Discovery 9632AM allows 
error-free data communications at a 
transmission rate of up to 19,200 


bps with MNP Class 2 through 
Class 5 and CCITT V.42 
compliance. It also supports lower 
speeds of 1200 bps and 300 bps, as 
well as 1200/75 bps for Videotex 
connection used in many countries. 

AUTOMATE G3 FAX 
COMMUNICATIONS 
DIRECTLY FROM YOUR 
PC TO OTHER PCS AND 
MILLIONS OF INSTALLED 
FAX MACHINES 
WORLDWIDE* 

Using the Discovery faxmodem, 
documents sent from your PC to 
other PC's or fax machines around 
the world are much clear because no 
scanning distortion is involved. 
Furthermore, schedule sending, 
broadcasting, and group sending can 
be more flexible and productive. 


Now, you can integrate both modem 
and fax transmissions (sending as 
well as receiving) into one device 
with our faxmodem. We support 
VARs for customer software 
modifications to the particular 
applications. 

We also provide low speed modem 
products in standalone, internal 
card, pocket, and rack-mount 
packings. For regional distributors 
information or custom requirements, 
you are welcome to contact: 


Datatromcs Technology, Inc. 
15/2F, Lane 768, Pa-Teh Rd. Sec.4 
Taipei 10565, Taiwan. 

Phone: (02) 782-0002 
Telex: 28440 DTXMGDEM 
Fax: 886-2-782-0305 



Circle 425 on Inquiry Card. 













INTERNATIONAL RESOURCE GUIDE 


BELGIUM 


BOLIVIA 


DENMARK 


E G 



Bull HN Information 
Systems* Inc,; 

Bull S.A. 

41 Avenue de Tervueren 
B-1O40 Brussels 
32-2-739-2639 
fax: 32-2-739-2891 

Circle 1077 on Inquiry Card, 

FHeNet Corp,: 

Olivetti S.A. Beige (DOTS) 
Place Madou 1, P.G. Box 11 
B-1030 Brussels 
32-2-210-9560 
fax: 32-2-210-9200 
Circle 1079 on Inquiry Card, 

Flagstaff Engineering: 

Infomaco 

Boulevard A, Reyers Loan 
159 

B-1040 Brussels 
32-2-736-6064 
fax: 32-2-736-3847 

Circle 1080 on Inquiry Card, 

Kofax Image Products: 
Avenue Moliere 510, B 8 
B-1060 Brussels 
32-2-536-8631 
lax: 32-2-536-8600 

Circle 1083 on Inquiry Card, 

Laser Data, Inc.: 

CAPCOM 
Vosterielaan 2 
B-l 170 Brussels 
32-2-660-2040 
fax: 32-2-660-6079 

Circle 1084 on Inquiry Card. 

Wang Laboratories, Inc.; 
Wang European 
Headquarters 
6 Rue Du Planeur 
B-i 130 Brussels 
32-2-727-2921 
fax: 32-2-727-2529 
Circle 1095 on Inquiry Cord. 

Xerox Corp.: 

NV Rank Xerox S.A, 
Leuvensesteenweg 555 
B-1930 Zaventem 
32-2-722-5511 
fax: 32-2-722-5559 
Circle 1096 on Inquiry Card. 


Bull HN Information 
Systems, Inc.: 

Coasin Bolivia, SRL 
Avenida 6 de Agosto 2300 
Casilla 7295 
La Paz 

591-234-3245 

Circle 1077 on Inquiry Card, 



Bull HN Information 
Systems, Inc.: 

ABC Bull Telematic 
Avenida Angelica 903 
CEP 01227 Santa Cecilia 
Sao Paulo 
55-11-2405488 
fax: 55-11-617849 
Circle 1077 on Inquiry Card. 


CHILE 


Bull HN Information 
Systems, Inc,: 

Binaria S.A. 

Teatinos 20 Oficina 83 
Santiago 
56-2-696-2133 
fax: 56-2-696-9368 

Circle 1077 on Inquiry Card. 


CYPRUS 


Bull HN Information 
Systems, Inc.: 

Bull Middle East Ltd, 

70 Makarios Ave. 

Nicosia 

357-2-312117 

Circle 1077 on Inquiry Card, 

Wang Laboratories, Inc,: 
lnfotronics Ltd. 

117 Alhalassa Ave. 

P.O Box 3655 

Nicosia 

357-24-20101 

fax: 357-24-20104 

Grcle 1095 on Inquiry Card. 


Bull HN Information 
Systems, Inc.: 

Bull A/S 

Dalbergstroget 5 

2630 Taastrup 

Copenhagen V 

45-43-717273 

fax: 45-43-42998777 

Circle 1077 on Inquiry Card. 

FHeNet Corp,: 

Edata Systems A/S 
Stamholmen 149 
DK-2650 Hvidovre 
45-36-771110 
fax: 45-36-770900 

Circle 1079 on Inquiry Card, 

Flagstaff Engineering; 
BCP Diskettehandling APS 
Helsingorsgade 52 
Hillerod 3400 
45-2-251122 
fax: 45-2-250999 

Circle 1080 on Inquiry Card. 

Wang Laboratories, Inc.: 
A.S. DataLog 
Produktionsvej 40 
DK-2600 Glostrup 
45-42-919555 
fax:45-42-915556 
Circle 1095 On Inquiry Card. 

Xerox Corp.: 

Rank Xerox A/S 
Borupvang 4/5 
DK-2750 Ballerup 
45-42-654444 
fax:45-42-654813 

Circle 1096 on Inquiry Card. 


ECUADOR 


Summit Software Corp. : 
Ecuasistemas S.A. 

Alejo Lascano 

1511 y Tulcan 

Guay quill 

593-4-396907 

fax: 593-4-323478 

Circle 1092 on Inquiry Card. 


Wang Laboratories, Inc.: 
Egyptian Advanced 
Technologies Co. 

(Balsam) 

3 Osman 1BN Affan St. 
Mohandesseen, Giza 
Cairo 

20-2-344-3001 
fax: 20-2-344-7704 

Circle 1095 on Inquiry Card. 


ETHIOPIA 


Wang Laboratories, Inc.: 
National Consultants 
270 Africa Ave. 

Addis Ababa 
251-1-444191 
fax: 25M-651245 
Circle 1095 an Inquiry Card. 


FINLAND 


Bull HN Information 
Systems, Inc.: 

Nokia Information Systems 
P.O. Box 780 
SF-00101 Helsinki 
358-0-5671 
fax: 358-0-5061639 
Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Edata Oy 
Sinikalliontie 10 
SF-02630 Espoo 
358-0-502-1155 
fax: 358-0-502-1157 
Circle 1079 on Inquiry Card. 

Optigraphics; 

Viltec Oy 
Nihtisillankuja 1 
P.O. Box 9 
SF-02631 Espoo 
358-0-524755 
fax:358-0-529517 

Circle 1089 an Inquiry Cord. 

Wang Laboratories, Inc.: 
Instru Data Systems Oy 
Vitikka 1 
P.O. Box 65 
SF-02630 Espoo 
358-0-5281 
fax: 358-Q-529895 
Circle 1095 on Inquiry Card. 
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HANTAREX MONITOR 
GIVE YOUR PC 
THE IMAGE IT DESERVES. 


Your PC may give you a little, a lot, or everything. If you want the maximum, 
then clear vision is crucial. Hantarex is a European leader in the manufacture 
of VDUs and main supplier to the big names in informatics: Olivetti, Bull, 
Apple, Texas Instruments, AT&T. For years now, 

Hantarex monitors have been offering clear and well 
defined solutions to users great and small, responding 
swiftly to the ever increasing 
demands of a market in con¬ 
tinuous evolution. Hantarex 


produces five lines in VDU hardware: Micron, Falcon, Jet, Tecno and Tron, 
offering looks and technical specifications to suit every requirement. Here is 
refinement in design, faultless image definition, absolute technology. 
Needless to say, every unit offers a highly competitive balance between 
price and quality, and is backed by a worldwide 
service network. Small wonder then, that the 
heavyweights choose our monitors for their 
computers: if you insist on the 
best... you deserve Hantarex. 



FALCON 12" 


JET 14" 


MM2131 21" 


MICRON 10" 


TECNO 14" 


MV1402 14" 


Tii HANTAREX 

LEADER IN VDU TECHNOLOGY 

Circle 441 on Inquiry Card. Headquarter: ITALY - 50127 Florence - Via Perfetti Ricasoli, 76 Tel. 39-55-49731- Fax 39-55-268486 

Subsidiary companies: GREAT BRITAIN: 5BA Sydenham - London - Unit 2 243, Kangley Bridge Road - Tel. 44-81-6599166 - Fax 44-81-7782469 • SPAIN: 08011 Barcelona - 210,1°, 6°, Calle Aragon 
- Tel. 34-3-4513383/93 - Fax 34-3-2538163 • FRANCE: 78.000 Versailles - 38, Rue des Estats Generaux - Tel. 33-1-39511011 Fax 33-1-39532030 • GERMANY: 5230 Altenkirchen - Siegenerstrasse 23 - 
Tel. 49-2681-3041/2 - Fax 49-2681-7222 • GREECE: 167 77 Elinikon, Athens - 35, Ippokratos St. - Tel. 30-1-9910950 - Fax 30-1-9932801 • SOVIET UNION: 117342 Moscow - 36, Obrouchev St. - Tlx 
412160 ANTAR-SU - Fax 7-95-3342974 • HUNGARY: 1154 Budapest - Bankut U 67-69 - Tel. 1832366 - Fax 1145965. 


EWCOMWMV DROVE 




























INTERNATIONAL RESOURCE GUIDE 


Xerox Corp.: 

Rank Xerox Oy 
PL55 02631 
Espoo 63 
358-0-52511 
fax: 358-0-524739 

Circle 1096 on Inquiry Card. 


FRANCE 


Bull HN Information 
Systems, Inc.: 

Bull S.A. 

1 Au 11 Ave. Du Val De 
Fontenay 

94133 Fontenay Sous Bois 

33-1-439-46060 

fax: 33-1-439-6005 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

FileNet S.A. 

Velizy Plus 

I bis rue du Petit-Clamart 
78147 Velizy-Villacoublay 
Cedex 

33-1-40-940505 
fax: 33-1-40-940075 

Circle 1079 on Inquiry Card. 

Flagstaff Engineering: 

Compusol 

II Rue Rosenwald 
75015 Paris 
33-1-453-00737 
fax: 33-1-453-00531 

Circle 1080 on Inquiry Card. 

Kofax Image Products: 

Micro Technologie 

Electronique 

69 Rue Henri Barbusse 

95100 Argenteuil 

33-1-396-18228 

33-1-396-17375 

Circle 1083 on Inquiry Card. 

Laser Data, Inc.: 

MC2 

4 Chemin De Malacher 
Zirst 

38240 Meylan 
33-76-902200 
fax: 33-76-411461 

Circle 1084 on Inquiry Card. 


Metafile Information 
Systems, Inc.: 

International Resources & 
Management 
Z.I. Petite Montagne Sud 
1, rue des Cevennes 
B.P. 1717 

91017 EVRY Cedex 
33-1-607-79644 
fax: 33-1-607-83413 

Circle 1085 on Inquiry Card. 

Optigraphics: 

Lascom 

383, avenue du Gal. de 
Gaulle 

92140 Clamart 
33-1-463-10505 
fax: 33-1-463-14210 

Circle 1089 on Inquiry Card. 

TMS, Inc.: 

Micro Distribution Services 
25bis, rue Vigier 
91600 Savigny Sur Orge 
33-1-692-41000 
fax: 33-1-692-40926 

Circle 1093 on Inquiry Card. 

Wang Laboratories, Inc.: 

Wang France 

Tour Gallieni 1 

78-80 Avenue Charles de 

Gaulle 

93174 Bagnolet Cedex 
33-1-48-970606 
fax: 33-1-43-625926 

Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox S.A. 

12 Place de L’lris 
Cedex 38 

92071 Paris La Defense 
33-1-4762-1000 
fax: 33-1-4762-1803 

Circle 1096 on Inquiry Card. 

Xionics, Inc.: 

Xionics Ltd. 

38 Avenue Franklin 

Roosevelt 

77210 Avon 

33-1-6422-0405 

fax: 33-1-6422-0304 

Circle 1097 on Inquiry Card. 


GERMANY 


Bull HN Information 
Systems, Inc.: 

Bull A.G. 

Theodore-Heuss-Strasse 

60-66 

Postfach 9 

D-5000 Cologne 90 

49-2203-305620 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

FileNet GmbH 
Dietrich-Bonhoeffer- 
Strasse 4 

D-6380 Bad Homburg 
49-6172-3081-0 
fax: 49-6172-3081-78 

Circle 1079 on Inquiry Card. 

Flagstaff Engineering: 

Griinbichler Software 
Westend Strasse 34 
Kufering 8912 
49-8191-66991 
fax: 49-8191-65250 

Circle 1080 on Inquiry Card. 

Kofax Image Products: 
Macrotron A.G. 
Stahlgruberring 28 
D-8000 Munich 82 
49-89-42080 
fax: 49-89-429563 
Circle 1083 on Inquiry Card. 

LaserData, Inc.: 

ALOS GmbH 
Dieselstrasse 17 
5000 Koln 40 
49-2234-40080 
fax: 49-2234-400823 

Circle 1084 on Inquiry Card. 

Metafile Information 
Systems, Inc.: 

SAS System-Anjwendungs- 
Software GmbH 
Karl Marx-Strasse 24 
D-4600 Dortmund 1 
49-23-157-9446 
fax: 49-23-152-9805 

Circle 1085 on Inquiry Card. 

Optigraphics: 
debis Systemhaus GmbH 
Max-Stromeyer Strasse 160 
Postfach 100133 
D-7750 Konstanz 
49-7531-852048 
fax: 49-7531-852774 
Circle 1089 on Inquiry Card. 


Wang Laboratories, Inc.: 
Wang Deutschland GmbH 
Lyoner Strasse 26 
6000 Frankfurt/Main 71 
49-69-66750 
fax: 49-69-667-5500 
Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox GmbH 
Heesenstrasse 70 
4000 Dusseldorf, Heerdt 
49-211-50860 
fax: 49-211-50861 

Circle 1096 on Inquiry Card. 


E E C E 


Bull HN Information 
Systems, Inc.: 

Bull A.E. 

AV. Syngrou 44 

B.P. 2527 

Athens 403 

30-1-923-9991 

fax: 30-1-923-7812 

Circle 1077 on Inquiry Card. 

Wang Laboratories, Inc.: 
Lantec S.A. 

Atrina Center 
Leoforos Kifissias 32 
15125 Marousi 
30-1-685-1102 
fax: 30-1-684-5271 
Circle 1095 on Inquiry Card. 


HONG KONG 


Bull HN Information 
Systems, Inc.: 

Bull HN Ltd. 

Fourth Floor, Shui on 
Centre 

6-8 Harbour Rd. 

Wanchai 
852-864-4111 
fax: 852-865-2141 

Circle 1077 on Inquiry Card. 


ICELAND 


Wang Laboratories, Inc.: 
Heimilistaeki H/F 
Saetuni 8 
P.O. Box 5340 
125 Reykjavik 
354-1-691500 
fax: 354-1-691555 
Circle 1095 on Inquiry Card. 
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THE SIGN OF EXCELLENCE 



GET A POWER LAPTOP WITH 120MB 

PRACTICALLY NEVER RUN OUT BATTERY 


LAPTOP 


DESK TOP 


LUNCH BOX POTABLE 



-286-16 CPU 
•I MB ON BOARD 
■ EXTENDABLE TO 4 MB 
-120 MB HD 
*1,44 MB FD 
-VGA LCD DISPLAY 
-BATTERY 
*2 SERIAL PORT 
-1 PARALLEL PORT 
-EXTERNAL MONITOR 
CONNECTOR 
-SMALLER H.D. 

MODEL AVAILABLE 
AT LOWER PRICE 


FROM 8088 SYSTEMS 
TO 486-33 SYSTEMS 
ISA OR EISA 

AT A VERY REASONABLE 
PRICE 

386-33 SYSTEM FROM 

$ 999 

486 SYSTEM STARTS FROM 

$ 1,995 


BOTH 

LCD OR GAS PLASMA DISPLAY 
VGA, OR VGA + 

SYSTEM CONFIGURED FROM 
286 TO 486-33 ISA SYSTEM 
HARD DRIVE SIZE UP 
TO 345 MB 

386-33 SYSTEM START 

FR0M $ 2,195 

486 SYSTEM START 
FROM * m * - 

$ 3,195 


$ 2,195 


■ 8086 OR 80386SX 
MODELS AVAILABLE 


JOIN OUR MANY ALREADY SATISFIED EUROPEAN 
CUSTOMERS ORDER YOUR OEM SYSTEMS FROM ABTECH. 
OEM ORDER START FROM 100 UNITS A YEAR. ORDERS 
MAYBE CUSTOMERIEED TO YOUR NEEDS. FROM 
CREATING A COMPANY LOGO TO MAKING A SYSTEM 
MANUAL. 


FOR MORE INFORMATION CALL: 


ABTECH INC. 

1431 N. POTRERO AVE. UNIT B ORDER: 818-575-0007 

S. EL MONTE, CA 91733 U.S.A. FAX: 818-575-1500 


OFFICES IN: 

ARGENTINA. BRAS1L.CHINA.ROMAN1A & TAIWAN 


























INTERNATIONAL RESOURCE GUIDE 


INDIA 


Bull HN Information 
Systems, Inc.: 

PSI Data Systems Ltd. 
Corporate Office 

2 Victoria Rd. 

Bangalore 560047 
91-812-567607 

Circle 1077 on Inquiry Card. 

L&serData, Inc.: 

BiTech 

3 Moores Rd. 

Madras 600 006 
91-44-479466 

fax: 91-44-8250588 

Circle 1084 on Inquiry Card. 


INDONESIA 


Bull HN Information 
Systems, Inc.: 

Bull S.A. Office 
Central Plaza, Third Floor 
Jendral Sudirman HI 
12930 Djakarta 
62-21-520-7400 
fax:62-21-515966 

Circle 1077 on Inquiry Card. 

LaserData, Inc.: 

P. T. Graha Informatika 
Nusantara 

Setia Budi Building II Lt. 1 

Ji. H. R. Rasuna Said 

Kuningan 

Jakarta Selatan 

62-21-516085 

fax:62-21-511610 

Circle 1084 on Inquiry Card. 


IRELAND 


Bull HN Information 
Systems, Inc.: 

Bull HN Ltd. 

29/31 South William St. 
Dublin 

353-1-794278 

fax: 353-1-794278-205 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

AT&T International 

Corke Abbey 

Bray, County Dublin 

353-1-822333 

fax: 353-1-822864 

Circle 1079 on Inquiry Card. 


LaserData, Inc.: 

Fintra Associates Ltd. 

26 Belgrave Square East 

Monkstown 

County Dublin 

353-1-807930 

fax: 353-1-806172 

Circle 1084 on Inquiry Card. 

Wang Laboratories, Inc.: 
Wang Ireland Ltd. 

Wang House, Harcourt 

Centre 

Harcourt St. 

Dublin 2 
353-1-757931 
fax: 353-1-783098 

Circle 1095 on Inquiry Card. 


ISRAEL 


Bull HN Information 
Systems, Inc.: 

Medan Computers Ltd. 

3 Efal St., P.O. Box 3005 
49130 Petach Tikva 
972-3-922-9541 
Circle 1077 on Inquiry Card. 

Flagstaff Engineering: 

Comtec 
42 Aliat Hanor 
Tel Aviv 67450 
972-3-263141 
fax: 972-3-260490 

Circle 1080 on Inquiry Card. 

LaserData, Inc.: 

ITTI OptiData 
Hayarkon 39 
Bnei Brak 51024 
972-3-719-5721 
fax: 972-3-719-3413 

Circle 1084 on Inquiry Card. 

Wang Laboratories, Inc.: 
Koor Communications 
Atidim 10 T. A. 

Never Sharet 
P.O. Box 13022 
Tel Aviv 61130 
972-3-548-3304 
fax: 972-3-481-267 

Circle 1095 on Inquiry Card. 



Bull HN Information 
Systems, Inc.: 

Bull HNS.p.A. 

32 Via Pirelli 

20124 Milan 

39-2-67791 

fax: 39-2-67792360 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Olivetti Italia 

Direzione Sviluppo FileNet 
Via Meravigli 12 
20132 Milan 
39-2-883-62280 
fax: 39-2-883-62394 
Circle 1079 on Inquiry Card. 

Flagstaff Engineering: 
Datamatic S.p.A. 

Via Agordat 34 
Milan 20127 
39-2-282-9105 
fax: 39-2-282-5882 

Circle 1080 on Inquiry Card. 

Kofax Image Products: 
Fujitsu Italy 

Via Melchiorre GIOIA 8 
20124 Milan 
39-2-657-2741 
fax: 39-2-657-2257 

Circle 1083 on Inquiry Card. 

LaserData, Inc.: 

SPS 

Viale Della Tecnica, 24 
00040 Pomesia (Rome) 
39-6-911-0048 
fax:39-6-911-2681 

Circle 1084 on Inquiry Card. 

Optigraphics: 

Consorzio Nazionale per 

L’Informatica 

Via E. Vittorini 129 

00144 Rome 

39-6-501-8201 

fax: 39-6-501-1587 

Circle 1089 on Inquiry Card. 

Wang Laboratories, Inc.: 

Wang Italia S.p.A. 

Centro Terziario 

Strada Statale Padana 

Superiore 

20090 Vimodrome 

Milan 

39-2-250-4021 
fax: 39-2-250-4870 

Circle 1095 on Inquiry Card. 


Xerox Corp.: 

Rank Xerox S.p.A. 

Via Andrea Costa 17 

P.O. Box 3095 

20131 Milan 

39-2-28831 

fax: 39-2-288-3321 

Circle 1096 on Inquiry Card. 


JAPAN 


Bull HN Information 
Systems, Inc.: 

NEC Computer Systems 
Ltd. 

Hatano Building 

2-2 Kanda Jinbou-Cho 

Chiyoda-ku 

Tokyo 101 

81-3-265-6161 

fax: 81-3-265-4047 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Toyo Officemation Inc. 
Daisan To-un Building 
13-10, Shibaura 1-chome 
Minato-ku 
Tokyo 105 
81-3-454-0811 
fax: 81-3-451-8198 
Circle 1079 on Inquiry Card. 

Metafile Information 
Systems, Inc.: 

Computer Resources Corp. 
Magnolia Building, Second 
Floor 

1-6-12 Sugamo 

Toshima-ku 

Tokyo 170 

81-3-394-28811 

fax: 81-3-394-28814 

Circle 1085 on Inquiry Card. 


KENYA 


Wang Laboratories, Inc.: 
Computer Applications 
Ltd. 

Sarit Centre 

Westlands 

P.O. Box 53441 

Nairobi 

254-2-748300 

fax: 254-2-750131 

Circle 1095 on Inquiry Card. 
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Backed Up By Strong Capacities, 

We Keep Growing. 


We do all stages of prouction ourselves - 
from designing, molding and pressing to 
manufacturing - and we enforce rigorous QC. 
Our full range is comprised of over 20 
models. 

If you’re looking for a powerful partner to 
team up with, get in touch with us today! 




Manufacturer & Exporter 

LOYALTY FOUNDER ENTERPRISE CO., LTD. 

MO.5 CHI UN N RD„CHUNG'LI IND.PARK, TAOYUAN. TAIWAN, R.O.C, 
TEL: 006-3-4511772 FAX: 886-3-4520888 TLX: 35363 LOYALTY 



POWER SUPPLY 

DRIVESPACE 

MAIM BOARD 

DIMENSION 

{DxWxH} 

TYPE 

CHASSIS 

rHiCKNESS 

m 

350 waft To 375 waits Sandar j 
AT see wrih rocker type pcwer | 
switch 

tourisen 5.25" hutftaghl FDD 

00208180338/ 

30466 dr 6060 

standi- tfsza 

60.3 x 27 4 x 92.4 
cm (heighl base 
not nciudfid). 

side-n 

1.4mm 

32351 

Med FCG 

SJaxHr-d AT tt square type 
baby AT with extension cabte 
and push-in tuition power 

Six 5.25' ha/T-beighl FDD 

60266160396/ 

80406 tuWboby 

size 

41x22 x47 On 

{height of base not 
•ndudedl 


1 4mm 

32-302 

aandard AT type tv soua ra 
type baby AT wilh exlengon 
table and rocker ly-pe ppwar 
switch 

strum 5.25' baif-iBifltTil FDD 

00266/00086/ 

5WBe iuBibaty 

5«ZH 

42.0x19x65 cm 
(heighl of base not 
included) 

$&te-in 

Mum 

32-398 

32-306 

32366A 

standard AT type or square 
type baby AT wKh ederejon 
cable and K&tf type button 
cower swilcti 

sx 525" hati-hei^ir FDD 

■3C2e6®tt366/ 

80406 totl/baby 

see 

42.6x19 x 62 cm 
(height ert base not 
indented) 

slide-in 

1.4mm 

32-396-A 

PS/2 type {14x15x8.6 cm) 
wd* eoaengioft c&tfe 5 push in 
tutfon power supply 

im 3.5- MFhaight FDD 

Ihtee 5 25’ hetf-teitf'S FDD 

6O20&0OQM 1 

BWWM/baby 

size 

42x215x59 cm 
(heighl cl base not 
inducted) 

detain 

t.4mm 

32-570 

32-575A 

square type baby AT with ped- 
de type power switch 

one 3.5" W-hfsghi TOO sod 
itiree 525T haff^nghl FDD 

60286/60336/ 
00406 baby aze or 
6036 

42 x 43.7x15.7 cm 

5 *cta-in 

14mm 

!6OT4 

made to nasithe tXM«r supt> 
ly wilh the dtmenstBn 

14 x 15x0.0 cm with edsnson 

cable 

me 35" FDD + one 5.25" 

FDD +me 5 25 , «3.5 r HDD 

can u$b baby- AT/ 
KTtar-inme mam 

ta»4 

30.5x41.0x10.3 

cm 

skte-m 

i,2mm 

IM35-A 

PST? type [14x15x8.6 cm) 
with push-n tulon powa 
switch 

one 35" half-he^if FDD and 
two m r hsi-haghl FDD 

ATOfT/afl- in-one 

baby sb 

42x41.8*10.3 cm 

stefe-n 

1.4mm 

16-037-A 

made io instefl Ihe power suwx 
ly wilh the dmanaon. 

4.3 x 136 x 18.8 cm w4Ji exten¬ 
sion cade 

one 35’ FDD ir-heigtrlf and 
one 35" HDD (r twghll 

16MHz rrini-206 

32x27x6? cm 

dkte-m 

1.2mm 

1&396 

made to msati lha pow* aipp- 
ly with the dmeneon 
14x15x4.6 cm with extenaov 

estate 

Three 5-14' hatr-reigrn ibsk 
drive and one 37/2' HDD 

bays 

can use 

80366*00266 nor 
naiteaCy S 20 or 
8088 mgin BcanJ 

42x21 5 x 3a on 

slide-in 

1.4mm 

tot 

PS/21yp& (14x15x0,8 cm| 
with extension cable & pudi in 
huttpn power fiuppty 

Three 5 25' FDD * ae 3-S' 
FDD 

30288/90386/ 
30486 baby sie or 
0068 

40x16x40 an 

slide-in 

linvn 


All brand names rergislered trademarks of their respective owners 


Circle 455 on Inquiry Card- 















































INTERNATIONAL RESOURCE GUIDE 


KOREA 


Bull HN Information 
Systems, Inc,: 

Bull HN Office 
Second Floor, Lucky- 
Goldstar Mapo Building 
275 Kongdok-Dong 
Mapo-Ku 
Seoul 121 
82-2-701-1114 

Circle 1077 on Inquiry Cord. 

FileNet Corp,; 

Korea Computer Corp, 
8-61, Galweol-Dong 
Yongsan-ku 
Seoul 

82-2-804-9844 
fax: 82-2-804-8357 

Circle 1079 on Inquiry Card. 

Kofax Image Products: 

Koryo 

46-1, Dohwa-Dong 

Mapo-ku 

Seoul 

82-2-718-4411 
fax: 82-2-718-4473 

Circle 1083 on Inquiry Card. 

Optigraphics: 

SsangYong Computer 
Systems Corp. 

60-1, 3-Ga, Ghungmu-Ro 

Jung-Gu 

Seoul 100-705 

82-2-273-4416 

fax: 82-2-277-2385 

Circle 1089 on Inquiry Card, 

ViewStar Corp.: 
SsangYong Computer 
Systems 

60-!, 3-Ga, Ghungmu-Ro 

Jung-Gu 

Seoul 100-705 

82-2-273-4416 

fax: 82-2-277-2385 

Circle 1094 on Inquiry Card, 


KUWAIT 


FileNet Corp.: 

BayaNat 

Sharg. White House 
No. 1, First Floor 
P.O.Box 36220 
Al-Ras 24753 
965-242-6273 
fax: 965-242-6275 

Circle 1079 on Inquiry Card. 


LaserData, Inc.: 

Bader A1 Mulla Group 
P.O. Box 177 
Safat 13002 
965-244-5040 
fax: 965-243-6079 

Circle 1084 on Inquiry Cord. 

Summit Software Corp.: 
Diyar United Trad. & 
Corn. Co, 

Areal St., 17M Block 14 
P.O, Box 44240 
Daiyah 32057 
965-2-521269 
fax : 965-2-527919 

Circle 1092 on Inquiry Card. 


LUXEMBOURG 


Bull HN Information 
Systems, Inc,: 

BullS. A, 

Kafchesbreck, 2A 
L-1852 Luxembourg 
352-43858541 
fax: 352-422242 

Circle 1077 on Inquiry Card. 


MALAYSIA 


FileNet Corp.: 

Olivetti (M) SDN BHD 
Large Account Systems & 
Networks 

Seventh Floor, Wisma 

Tong Ah 

No. 1 Jalan Perak 

P.O.Box 11229 

50450 Kuala Lumpur 

60-3-2612277 

fax: 60-3-2615610 

Circle 1079 on Inquiry Cord. 

LaserData, Inc,; 

Computer Systems 

Advisers 

Wisma CSA 

Jalan SS 22/25 

Damansara Jaya 

47400 Petaling Jaya 

60-3-719-5721 

fax: 60-3-719-3413 

Circle 1084 on Inquiry Card. 


Metafile Information 
Systems, Inc,: 

SilverLake System SDN 
BHD 

Lot 20.5 Menara Maybank 
100 Jalan Tun Berak 
50050 Kuala Lumpur 
60-3-230-1685 
fax: 60-3-230-1901 
Circle 1085 on Inquiry Card. 


MEXICO 


Bull HN Information 
Systems, Inc,: 

Bull HNS.A. 

Hamburgo 64 

Col, Juarez 

06600 Mexico City 

52-5-259-1966 

fax: 52-5-570-2985 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Microformas, S.A. deC.V. 
Melchor Ocampo #158 
Col. Sta. Catarina 
Coyoacan 

Mexico D.F, 04010 
52-5-554-9177 
fax: 52-5-554-3654 

Circle 1079 on Inquiry Card. 


THE NETHERLANDS 


Bull HN Information 
Systems, Inc,; 

Bull Nederland N.V. 
Vliegtuigstraat 26-(BP 
9039) 

1006 CL Amsterdam 
31-20-510-1891 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Olivetti Nederland B.V. 
Verbeekstraat 19-21 
2301-HD Leiden 
31-71-3199-31 
fax: 31-71-312049 

Circle 1079 on Inquiry Card, 

Flagstaff Engineering: 
Coza B.V, 

Polakweg 15B 
GG Rijswijk (Z-H) 2288 
31-70-390-7779 
fax: 31-70-399-3912 
Circle 1080 on Inquiry Card. 


Kofax Image Products: 
ACAL Auriema 
Auriema Nederland B.V. 
Dormakkersweg 26 
31-40-816565 
fax:31-40-811815 
Circle 1083 on Inquiry Card. 

LaserData, Inc.: 
DatelCare B.V. 

28 Huis Ter Deideweg 
3700 AA Zeist 
31-3404-27211 
fax: 31-3404-27201 
Circle 1084 on Inquiry Card. 

Metafile Information 
Systems, Inc,: 

Desisco Nederland B.V. 
Stationsplein 9 
2801 AK Gouda 
31-1820-80188 
fax: 31-1820-80040 

Circle 1085 on Inquiry Card. 

Optigraphics: 

Teser Holland B.V, 

Poldermolen 4 

3352 TH Papendrecht 

31-78-412020 

fax: 31-78-150454 

Circle 1089 on Inquiry Card, 

Plexus Software, Inc.: 
Recognition Equipment 
Nederland B.V. 
Buikslotermeerplein 418 
NL-1025 WP Amsterdam 
31-20-327877 
fax: 31-20-328438 

Circle 1090 on Inquiry Card. 

Wang Laboratories, Inc.: 
Wang Nederland B.V. 
Costerweg 12, P.O. Box 4 
4100 AA Culembourg 
31-34-507-0911 
fax: 31-34-501-9752 
Circle 1095 on Inquiry Cord. 

Xerox Corp,: 

Rank Xerox B.V. 
Handelsweg 1 
3707 NG Zeist 
31-3404-80211 
fax: 31-3404-20434 
Circle 1096 on Inquiry Cord. 
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Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 


1333 60th Street 
Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 

Word Processors/Editors 


■Ami Professional 

S312 

Lotus Manuscript 

343 

MS Word 5.0 

227 

■MS Word for Windows 

329 

M ultimate 4.o 

255 

Norton Editor 

49 

Professional Write 

161 

Sage Professional Editor 

205 

WordPerfect 5.3 Xenix 1-5 User 

496 

WordPerfect 5.1 

269 

Xy write 111 Plus 

213 

Desktop Publishing 


'ABC Flowcharter 

189 

Arts & Letters Compo ser 

246 

Form Fiiler 

m 

Formlool 

61 

Freedom of Press 

249 

Gem/3 Desktop Publisher 

169 

' Jet form Design 

276 

"Per: Form 

167 

Publishers Type Foundry 

309 

’ Softlype 

115 

Ventura Publisher Gold 

549 

‘ Ventura Pub Gold Windows 

549 

Database & Tools 


Advanced Revelation 

521 

B-lrieve for OS/2 

384 

B-trieve Singfe User 

160 

C-trae 

297 

C-tree/FMree/D-tres Toolkit 

625 

Clarion Professional 

470 

Clipper 5.0 

499 

□ataease 4.2 

435 

Dbase IV 

506 

□base IV Developer Version 

882 

*D blast/Windows 

197 

DBXL 

143 

Foxbase Pius 

198 

Foxpro 

471 

Inldrmix 4GL Complied—DOS 

652 

Oracle Professional 

681 

Oracle Professional tor OS/2 

681 

Paradox 

463 

Paradox 386 

619 

Paradox 386 lor OS/2 

499 

PC-File Single User 

76 

Professional File 

19T 

■ Publech File Organizer 

115 

G&A 

232 

R-tree 

222 

FI base for DOS 

481 

Phase tor OS/2 1-3 User 

619 

SCOFoxbasB+ 286/AT for Xenix 

655 

'Supetbose a Windows 

389 

Ul Programmer 

338 

X-trlsve Plus 

357 

XOL Relal lonal Data Manager 

491 

Spreadsheets 


Lotus 1-2-3 Addin Toolkit 3.Q 

298 

Lotus 1-2-3 Version 2.01 

324 

Lotus 1-2-3 Version 2.2 

354 

Lotus 1-2-3 Version 3,1 

425 

Lotus 1-2-3/G lor OS/2 Sid Ed 

521 

’ Microsoft PC Excel 

313 

Microsoft PM Excel lor OS/2 

329 

Quail ro 

94 

Qualtro Pro 

333 

Supercalc 5 

312 

Integrated Packages 


Enable OA 

437 

Framework lif 

458 

Lotus Symphony 2.2 

499 

Microsoft Works 

105 

Emartwara II 

462 

■Wing* tor PC 

323 

■MS Windows compatible 



Graphics 

■ Adobe Illustrator 
"Adobe Sreamlme 
Autodesk Animator 
■Charisma 
'Corel Draw 
" Designer 
Draw Perfect 
'Drew Pius 
Freelance Plus 
Gem/3 Artline 
Gem/3 Presentation Team 
Grasp 

Harvard Graphics 
Hijaak 

Inset Pius (w/Hijaak) 

Microsoft Chari 
PC Paintbrush Plus 
Pitzaz Plus 

‘ Pawerpoml tor Windows 
Outoktrace 
Show PartnerFX 

Project Management 

Harvard Total Praj. Mgr. 

■Project tor Windows 
Project Mgr. Workbench Adv 
Superpreject Expert 
Superproject Expert/2 tor OS/2 
Timeline W/Graphics 

Communications 

Carbon Copy Plus 
Ctose-Up Customer/Suppt 

* Crosstalk for Wi ndews 
Crosstalk MM 

1 Dynacomm lor Windows 
Net Remote Single/Multi 
Novell Netware Anywhere 
PC Anywhere III 
PC Anywhere IV 
Procomm Plus 
Reflection 1+/7+ 

Relay Goto 
Smalltolk/V 286 
SmalHaik/V PM for OS/2 
Smsrtoom III 
Smartenm 240 

Desktop Environments 

Desqview/Desqview 3BG 
Sidekick Plus 

* Windows 3 l 0 
'Windows SAV Dev Toolkit 

Languages & Programming 

Blaise C Tools i/Power Tools + 

Blaise Pascal Tools tail 

Clear* C/Clear \ Dbase 

DSC III Library/!II Pius 

Interactive Easyflow 

Lattice C Compiler 

Matrix Layout 

MS Basio/MS C Compiler 

MS Fortran Compiler 

MS Macro Assembler 

MS Quick Basic/P-ascal/C 

MS Quick C w/Quick Assembler 

MS-DOS 33 

MS-DOS 4 01 

Norton Guides 

Objecl Professional 

Tu rbo Asse mbler 

Turbo Sasic 

TurboC++/TurboC++- Pro 
Turbo Pascal/Prolog 
Turbo Professional 
Vermonl Views W/Source Code 
Zortec C + -fc/C + + Developer 


3296 

Computer Aided Design 

Autosketoh Enhanced 

$95 

236 

Design Cad 3D 

282 

237 

’ Drafi* Cad tor Windows 

432 

339 

Generic CAD D Levef 3 

213 

338 

478 

281 

Statistics 


271 

CSS Statistical Package 

348 

343 

GB-Siai 

171 

261 

SPSS for OS/2 

665 

281 

SPSS PC Plus 

517 

139 

Statgraphics 

564 

309 

Systat W/Sygrapn Graphics 

599 

109 

149 

269 

Network Operating Systems 

87 

Novell Advanced Netware 

1995 

68 

Novell ELSI/ELSII 

49Q/1158 

329 

Novell SFT/Netwara 386 

3085/5050 

215 

PC-MOS 386 5 User 

458 

224 

SCO VF/1X for Xenix 1-2 User 

309 

SCO VP/IXtor Xenix 3+ Users 

558 


SCO Xenix Devpi System 2S6 

437 

449 

SCO Xenix Devpi System 386 

501 

463 

SCO Xenix Qper System 266/366 

437 

777 

VM/386 

168 

437 

500 

473 

Network Utilities 


Above Lan 

69 


Back-11 Network 

225 

118 

Disk Manager/N 

105 

Lan Assist 

162 

124/153 

Lanschool 

364 

123 

hanseled 

312 

137 

Lanshefi 

298 

148 

Lansight 

249 

208/412 

Lanspace 

312 

244 

Lonspori 

225 

67 

Netback 2 0 

149 

109 

Print Q Lan 

247 

65 

PS-Prini 

233 

315/370 

PS-Pnnt (tor ELS II) 

174 

150 

O-DOS II Network 

169 

119 

Queue It 

95 

299 

139 

196 

Utilities 



386 MAX Professional 

75 


Above Disk 

64 

76/124 

'Asymetrix Toolbook 

295 

139 

Check ft 

89 

104 

Copy II PC 

25 

340 

Fast back Plus 

111 


Gofer 

51 

1 Tools 

"HOC First AppS 

56 

116 

' HDC Wind Express 3.0 

56 

132 

Headroom 

69 

128 

Hyper Access/5 

125 

187/375 

Lotus Magellan 

toe 

108 

Mace Utilities 1990 Edition 

86 

155 

Manifest 

39 

125 

Move 'Em 

56 

336 

■Mulliscope Windows Debug 

249 

306 

Norton Adv. Utilities 5JG 

115 

106 

Norton Backup 

86 

70 

Qp'Tech* Sort 

125 

135 

PC Globe 

49 

52 

PC Kwik Rower Pack 

76 

70 

PC Tools Deluxe 

90 

68 

Pnpdrpp Plus 

84 

119 

■QEMM 386 EMS Manager 

63 

110 

GRAM 266 

51 

73 

Spin rile II 

64 

90/145 

Super PC-Kwik 

51 

109 

Swttdh-M 

69 

102 

*Tampo tor Windows 

76 

723 

V Cache 

49 

1597389 

V Feature 

65 


Personal Information Managers 

into Select $69 

In slant Recall 75 

Lotus Agenda 275 

"Packrat 249 

Who-What-When 159 

WordPerfect Office PC 89 

Hardware 

Multifunction Boards 

AST Rampage*- 512K (PCA a r MCA) 387 
AST Si xpac k +/Sixpac k 2BS 117/195 

BocaTophat 120K 77 

Boca ram PS/2 50/60 {0K> 117 

Display Boards 

AST VGA Plus 16 bis 1B3 

Hercules G raphics Station i M B 679 

Hercules Graphics Station 3MB 588 

Hercules VGA Card 8 bit 125 

Paradise 8514/A (AT) 639 

Paradise Auto EGA 486 91 

Video 7 VGA t024i (512K) 251 

Emulation Boards 

AST 5251 -tl Enhanced + 509 

DC A IRMA 2 {PDA Or MCA) 726 

DCA IRMA 3 Gonvt (PCA or MCA) 4 41 

Megahertz 3770 Laptop Cd 572 

Megahertz 5250 Laptop Cd 572 

Modems 

Pnac Periph 12001 nl/E xt 67/80 

USR Sprtslr 2400 Int/Exl 13 5/164 

Laser Printers & Accessories 

HP DeskJet 500 507 

HP LaserJet III 1675 

HP LaserJet HP 1038 

Pacific Dale 1MB Mam Exp Bd 199 

Pacific Data 2MB Mem Exp Bd 199 

Pacific Dal a 4MB Mem Exp Bd 335 

Pacific Dale 2S4 n -i Cart 275 

Pacific Data Headlines Cart 209 

Pacific Data Plotter Cart 252 

Pacific Page Pbstcript Com 371 

Network Boards 

3COM Etherlinkll (PCA) 240 

3COM Etherlink/MC (MCA) 345 

Megahertz Laptop Elhernet Cd 251 

Novell N El OOQA Ethernet {PCA) 159 

Novell NE200GA El hemst (PCA) 1B8 

Novell NE3200 Ethernet (EISA) 969 

Pure Data Laptop Arcnel Cd 375 

SMC 3200-C Busmaster (EISA) 799 

SMC Active Hub B Port 262 

SMC PC130E Arcnet Coax 12S 

SMC PC50DF5 Arcnet Server 295 

SMC PS110 Arcnet (MCA) 313 

Tom Conrad Active Hub 12 Port 829 

Tom Conrad TH MAU If Port 585 

WDC Ethercard Pi us 16 232 

WDC Elhercard 4 /A (MCA) 24 9 

Hard Disks/CD ROMs 

MLmscri.be 40 MB IDE (28MS) 309 

NEC C DR n Ext C D ROM W/| ntfc 861 

N EC C DR 82 I Fit CD R OM W/Intlc 791 

Seagate 11320MB ESDI {14.5M S) 1764 

Seagale II 150MB ESDI (16.5MS) 943 

Seagale 11 SOM B MFM J15MS) 664 


\/ VOLUME DISCOUNTS 



To Place your order by telephone, please 

n-Tia- 


Input Devices & Accessories 

Logitech Series 9 w/Paint 
MS Mouse w/Painlbrush 
MS Mouse w/W:ndows 3.0 
PC Mouse If w/Paint 
Summaskoteh 12X12 W/4 Button 
Catchword OCR S/W (Scanman) 

_ HP ScanJet Plus W/fntic 

Logitech Scan man + PCA/MCA 
Read Right OCR S/W (ScanJe t) 

call Fay Chayne * Inti. Sales Mgr. 


W* SHIPPING EXPERTISE 
<S/i KNOWLEDGEABLE STAFF 


93 
113 
158 
91 
370 
139 
1625 
180/230 
313 



TERMS; ALL RETURNS REQUIRE PRIOR AUTHORIZATION. ?m RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANGE, CALL FOR CURRENT PRICES. PAYMENTS MAY BE MADE BY BANK 
CHECK WIRE TRANSFER, L/C, AMERICAN EXPRESS. MASTER OR VISA CARD {3% HANDLING FEE ON CREDIT CARD ORDERS) GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL 
ORDERS) OR AIR FREIGHT ADD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT. 
















INTERNATIONAL RESOURCE GUIDE 


NEW ZEALAND 


BuJl HN Information 
Systems, Inc.: 

Bull HN Ltd- 
61-63 Taranaki St, 

P.O. Box 6324 
Wellington 
64-4-85-3225 
fax: 64-4-85-3234 

Circle 1077 on Inquiry Card. 

FileNet Corp,: 

Trilogy Business Systems 
500 Queen St. 

P.O. Box 3323 

Auckland 

64-9-798345 

fax: 64-9-394142 

Circle 1079 on Inquiry Cord. 

Metafile Information 
Systems, Inc,: 

Creative Solutions Ltd. 
Level 2 

Saatchi & Saatchi House 
101-103 Courtenay Place 
Wellington 
64-4-854161 
fax: 64-4-854165 

Circle 1005 on Inquiry Card. 


NIGERIA 


Bull HN Information 
Systems, Inc,: 

Worldwide Information 
Systems Ltd. 

IB Gzumba Mbadiwe St. 
Victoria Island 
Lagos 

234-1-613589 

Circle 1077 on Inquiry Card. 

Wang Laboratories, Inc.: 

Datamatics Company 
(NIG) Ltd. 

284 Ikorodu Rd. 

P.O. Box 864Ikeja 
Lagos 

234-1-967778 
fax: 234-1-876332 

Circle 1095 on Inquiry Card. 


NORWAY 


Bull HN Information 
Systems, Inc.: 

Bull A/S 
Tollbugaten 32 
P.O. Box 47, Sentrum 
0105 Oslo 1 
47-2-575600 
fax: 47-2-571010 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Edata A/S 

Sinsenveien 47 C 

P.O. Box 165, Refstad 

0513 Oslo 5 

47-2-711470 

fax: 47-2-713425 

Circle 1079 on Inquiry Card. 

Flagstaff Engineering; 

Aladdin Software A/S 
Hvamstubben 17 
Skjetten 2013 
47-6-845400 
fax: 47-6-844860 

Circle 1080 on Inquiry Card. 

Metafile Information 
Systems, Inc.: 

MetaTech A/S 

P.O. Box 65 

7090 Storen 

47-74-31864 

fax: 47-74-31860 

Circle 1085 on Inquiry Card. 

TMS, Inc.: 

EDB A/S 

P.O. Box 139 Okern 
0509 Oslo 5 
47-2-728000 
fax: 47-2-720723 

Circle 1093 on Inquiry Cord. 

Wang Laboratories, Inc.: 
GPI A/S 

Karihaugveien 89 
P.O, Box 12, Furuset 
1001 Oslo 10 
47-2-309000 
fax: 47-2-308585 

Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox A/S 

P.O, Box 905 

N-1301 Sandvika 

47-2-986800 

fax: 47-2-980408 

Circle 1096 on Inquiry Card. 


OMAN 


FileNet Corp.: 

OHI Telecommunications 

Telecom House, 87 Dohat 

Al Adab 

Medinat Quboos 

P.O. Box 889 

Muscat 

968-603606 

fax: 968-603608 

Circle 1079 on Inquiry Cord. 

LaserData, Inc.: 

Almadina Co, 

Hatat House, First Floor 

Office No. 106 

P.O. Box 4181 

Ruwi-Muscat 

968-564353 

fax: 968-562663 

Circle 1084 on Inquiry Card. 

Wang Laboratories, Inc.: 

Oman Computer Services 

Dar Al Hasibaat 

P.O, Box 7917 

Muttrah 

968-698352 

fax:968-698356 

Circle 1095 on Inquiry Card- 


PERU 


Bull HN Information 
Systems, Inc,: 

Telectron S. A. 

Prolongacion Arenales 

452 San Isidro 

27 Lima 

51-14-408200 

Circle 1077 on Inquiry Card. 


PHILIPPINES 


Bull HN Information 
Systems, Inc.: 

Distributed Processing 
Systems Inc. 

Second Floor, Casmer 

Building 

Salcedo St. 

Legaspi Village Makati 
Metro Manila 
63-2-855713 
fax: 63-2-8155627 

Circle 1077 on Inquiry Card. 


PORTUGAL 


Bull HN Information 
Systems, Inc.: 

Bull Portuguesa LDA 
Avenida 5 de Outubro, 35-6 
1000 Lisbon 
351-1-534181 
fax: 351-1-577704 
Circle 1077 an Inquiry Card. 

FileNet Corp.: 

Panodata 

c/o Elotecnico 

Av. de Republica, 52 

1000 Lisbon 

351-1-970336 

fax: 351-1-970488 

Circle 1079 on Inquiry Card. 

Wang Laboratories, Inc.: 
Datinfor 

Rua Luciano Cordeiro 90-3 
1100 Lisbon 
351-1-530933 
fax: 351-1-522502 

Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox Portugal 
Rua Pedro Nunes, 16 
1000 Lisbon 
351-1-577110 
fa^: 351-1-577110 

Circle 1096 on Inquiry Card. 


SAUDI ARABIA 


Blueridge Technologies, 
Inc.: 

Saudi Systems Corp. 

P.O. Box 22232 
Riyadh 11495 
966-1-462-6622 
fax: 966-1-462-7985 
Circle 1076 an Inquiry Card. 

FileNet Corp.: 

M. Al-Moammar & Partner 
Co. Ltd. 

Olayia Main St. 

Khaldeih Building, 
Mezzanine Floor 
P.O. Box 16116 
Olayia, Riyadh 11464 
966-1-463-0078 
fax: 966-1-465-9035 

Circle 1079 on Inquiry Card. 
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Laptops/Notebooks to LAN 


CONNECT TO MORE NETWORKS 

The D-Link Pocket LAN Adapters now offer you more: 
coaxial and 10BASE-T Ethernet, coaxial and twisted-pair 
ARCnet, five models of U.S. and European versions are im¬ 
mediately available, in quantity. And, there’s more software 
support: NetWare, NetBIOS, PC-NFS, TCP/IP, NDIS, and 
much, much more. 


Supported Driver Programs 

Ethernet 

ARCnet 

NetWare 286 



NetWare 386 



NetBIOS 



3Com 3 + Share 



3Com 3+ Open 



LAN Manager 



Banyan Vines 



NetBIOS 



D*Link LANsmart 



IBM PC LAN Program 



FTP PC/TCP 



Wollongong WIN/TCP 



Locus TCP/IP 



D-Link TCP/IP For DOS 



PC-NFS 



DECnet PCS A 



DSC Nexos 




SPEND LESS 

But they take much less from you. Less installation hassle, 
less space, less weight, and of course less dollar. No con¬ 
figuration siwtches. Connection to a network by one simple 
plug to a printer port. The D-Link Pocket LAN Adapters 
are still by far the smallest, lightest and least expensive 
LAN adapters for laptop and notebook PCs. 

COMPLETE SUPPORT 

The benefits just don’t stop there. You’ll be more than 
pleased with the complete support that D-Link provides, as 
the Pocket LAN Adapters are only part of D-Link's com¬ 
plete range of Ethernet & ARCnet adapters, accessories, 
network operating system and software utilitis. 


D-Link' 


D-Link will be in Infabo , Hall 24 , Booth 2442 . 


//siA smarter 


Circle 426 on Inquiry Card. 


D-Link Systems. Inc. 
5 Musick 
Irvine. CA 92718 
USA 

TEL: (714) 4551688 
FAX: (714) 4552521 


D-Link (U.K.) Lid. 

Denmark House Staples Comer 

The Broadway 

London NW9 7BW U.K. 

Tel: 081-2039900 
Fax: 081-2036915 


D-Link Canada Inc. 

3075 Ridgeway Drive, Unit #26 
Missisauga. ONT L5L 5M6 
Canada 

TEL: (416) 8280260 
FAX: (416) 8285669 


OEM and ODM versions also available 


Specifications subject to change without prior notice. Alt names & trademarks belong to their proprietors. 
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LaserData, Inc.: 

MoseCo 
PCX Box 1938 
Riyadh 

966-1-476-5117 
fax: 966-1-465-0813 

Circle 1004 on Inquiry Cord. 

Summit Software Corp.: 

Riyadh House 
Establishment 
King Faisal St. 

P.O. Box 317 
Riyadh 

966-1-405-5558 
fax: 966-1-401-2417 

Circle 1092 on Inquiry Card. 

Wang Laboratories, Inc.: 
Jeraisy Computer Services 
King Fahad Rd. 

P.O.Box 317 
Riyadh 11411 
966-1-462-4000 
fax: 966-1-462-5191 

Circle 1095 on Inquiry Card. 


SCOTLAND 


Bull HN Information 
Systems, Inc.: 

118 Bath St , 

Glasgow G 2 2EF 
44-41-333-9484 
fax: 44-41-333-9484-241 
Circle 1077 on Inquiry Card. 


SINGAPORE 


Bull HN Information 
Systems, Inc,: 

Bull HN Pte. Ltd. 

78 Shenton Way (Unit 
26-02) 

65-22-44133 

fax: 65-22-50461 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Olivetti Singapore Pte. Ltd. 
8 t Ayer Rajah Crescent 
65-777-5111 
fax: 65-779-5111 
Circle 1079 on Inquiry Card. 

LaserData, Inc.: 

Computer Engineering 

750Chai Chee Rd., #03-01 

Chai Chee Industrial Park 

65-441-2788 

fax: 65-441-2811 

Circle 1084 on Inquiry Card. 


Metafile Information 
Systems, Inc.: 

Data DPS (S) Pte. Ltd. 
Block 71 Ayer Rajah 
Crescent 
#06-03/06 

Ayer Rajah Industrial 
Estate 

65-778-9090 
fax: 65-778-7177 

Circle 1085 on Inquiry Card. 

Optigraphks: 

Strategic Information 
Systems Pte. Ltd. 

26 Home Rd., #05-00 

65-291-9288 

fax: 65-291-3266 

Circle 1089 on Inquiry Card. 

Plexus Software, Inc.: 
Recognition Equipment 
Inc. 

250 North Bridge Rd. 
Raffles City Tower, #30-07 
65-339-7177 
fax: 65-339-2812 

Circle 1090 on Inquiry Card. 


SOUTH AFRICA 


Opti graphics: 

The Vector Group 
Vector House 
105 Conrad Dr. 
Blairgowrie 2194 
Johannesburg 
27-11-886-4880 
fax: 27-11-886-4192 
Circle 1089 on Inquiry Card. 


SPAIN 


Bull HN Information 
Systems, Inc.; 

Bull S.A. 

Arturo Soria 107 
28043 Madrid 
34-1-413-1213 
fax: 34-1-415-6149 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Hispano Olivetti S.A. 
Division Grandes Sistemas 
Conde De Penalver, 84 
28006 Madrid 
34-1-402-3100 
fax: 34-1-401-0260 
Circle 1079 on Inquiry Card. 


Flagstaff Engineering: 

Control Systems 

C/Oviedo 30 

Madrid 28010 

34-1-535-3935 

fax: 34-1-534-7924 

Circle 1880 an Inquiry Card. 

LaserData, Inc.: 

Proco S.A. 

Clara Del Rey, 33 
28002 Madrid 
34-1-416-5700 
fax: 34-1-413-6813 
Circle 1084 on Inquiry Card. 

Micro Dynamics, Ltd,: 

Anaya Systems 

Calk Miguel Yusie 26, 1 ° 

Madrid 28037 

34-1-304-6003 

fax: 34-1-327-2680 

Circle 1086 on Inquiry Card. 

Optigraphics: 

Empresarios Agrupados 
S.A. 

Magallanes, 3 
28015 Madrid 
34-1-445-6000 
fax: 34-1-445-0113 

Circle 1089 an Inquiry Cord. 

Plexus Software, Inc,: 
Recognition Equipment 
Iberica S.A. 

Rafael Calvo 18, Floor 5-A 
E-28QI0 Madrid 
34-1-319-9115 
fax: 34-1-319-9116 

Circle 1090 on Inquiry Card. 

Wang Laboratories, Inc,; 
Wang Espana S.A. 
Autopista Aeropuerto 
Barajas KM 13 
28042 Madrid 
34-1-337-1100 
fax: 34-1-747-6335 

Circle 1095 on Inquiry Cord- 

Xerox Corp.: 

Rank Xerox Espanola S.A. 
Josefa Valcarcel 26 
28027 Madrid 
34-1-585-3100 
fax: 34-1-320-3217 

Circle 1096 on Inquiry Card. 


SWEDEN 


Bull HN Information 
Systems, Inc.: 

Bull A.B. 

Sveagen 163 

P.O. Box 23 137 

S-104 35 Stockholm 

46-8-728-4200 

fax: 46-8-338074 

Circle 1077 on Inquiry Card. 

FileNet Corp.: 

Edata Sweden 

Svardvagen 3 A 

S-182 33 Danderyd 

46-8-7533075 

fax: 46-8-7551388 

Circle 1079 on Inquiry Card . 

Plexus Software, Inc.: 
Recognition Equipment 
A.B. 

Strandbergsgatan 47 
P.O, Box 30173 
S-10425 Stockholm 
46-8-618-0200 
fax: 46-8-618-7287 

Circle 1090 on Inquiry Card. 

Wang Laboratories, Inc,: 

Wang Svenska A.B. 

Dalvaegen 8, P.O. Box 1196 

S471 23 Solna 

46-8705-8500 

fax: 46-827-2210 

Circle 1095 on Inquiry Cord. 

Xerox Corp,: 

Rank Xerox A.B. 
Domnarvsgatan 11 
163 87 Stockholm 
46-8-795-1000 
fax: 46-8-795-1440 
Circle 1096 on Inquiry Card. 


SWITZERLAND 


Bull HN Information 
Systems, Inc,: 

Bull A.G. 

Wengistrasse 28 
CH-8G21 Zurich 
41-1-295-8113 
fax:41-1-241-7141 
Circle 1077 on Inquiry Card. 
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LONGSHINE N300 IS YOUR BEST CHOICE. 



Introducing LONGSHINE N300 Notebook Computer 


The LONHSHINE N3G0 Notebook Computer packs 
* a 32-bit 3S6SX/ CPU with 2.5" 20MB (/40 /60MB) 
hard disk into a true A4 size, high-performance, and 
battery- powered system. Each system weights only 6.2 
lbs. It includes a number of sophisticated features such 
as math coprocessor option, more I/O interfaces, 
password security, memory expansion option, power 
management,personal notebooker and more. Plus, 
ShineModem 2400bps MNP5 Pocket Modem and 
Pocket LAN Adapter are available from us to create 
your communication capabilities. 

Memory Expansion Options 

N300 comes with 2MB of standard memory. Additional 
memory up to 4MB supports user to increase the 
system performance and expandability. Also EMS 
LIM4.0 function is supported for manipulation of large 
amounts of data. 

Password Security Function 

It can prevent unauthorized user to accesss the system 
or files on you hard disk. So your data are secured. 

iLONGSHINE 


More I/O Interfaces 

Built-in interfaces on N3Q0 allows you to connect with 
a wide variety of devices, including one parallel port, 
one serial port, one PS/2 mouse port, one external 
VGA port,one modem slot and one 100-pin mini I/O 
expansion slot. 

Intelligent Power Management 

N300 comes with a rechargeable Ni-Cad battery pack 
providing up to 3 hours of operations. Plus,the Power 
Management of N300 can conserve the battery life by 
automatically shutting down hard disk drive, LCD 
display/ backlit and reducing processor speed when 
there is no system activity. 

Personal Notebooker 

Specially, this function can let you organize your daily 
business activity effectively and efficiently. It includes 
card file, appointment calendar, memo pad, calculator 
and world time table. 

Communication Capabilities 

Options of ShineModem 2400bps MNP5 and Pocket 

LAN Adapter could give you qualified data 

commuincation and meet convience needs during your 

travel. 


Headquarters (Taiwan)/LONGSHlNE Electronics Carp. 6F. 245, Sec. 3, Roosevelt Rd., Taipei. Taiwan, R.G.C. Tel: 886-2-3634958 
Fax: 886-2-36268L0 USA Office/Tel: 408-9421746 Fax: 408-9421745 Hong Kong Office/Tel; 852-4206186 Fax: 852-4205252 
Germany Office/Tel: 49-0211-656014 Fax: 49-0211-654283 UK Offiee/Td: 44-0923-249355 Fax; 44-0923-224595 
JP Office/Tel; 81-03-38399719 Fax: 81-03-38399729 

Tfademark:LONGSHINE N30O is a registered trademark of LONGSHINE Electronics Corp.;PS/2 is a tfadamar k of International Business Machine., 

NMP5 is a registered trademark of Micnxom Inc. 





INTERNATIONAL RESOURCE GUIDE 


Compulink Management 
Center, Inc.: 

Baggenstos & Co., S.A. 
Chemin Industriel 
1261 Chavannes De Bogis 
VD 

41-22-776-6060 
fax: 41 ”22-776-6015 

Circle 1078 on Inquiry Cord. 

FileNet Carp.: 

FileNet A.G. 

Rennweg 32 
8001 Zurich 
41-1-214-6275 
fax:41-1-214-6203 

Circle 1079 on Inquiry Cord. 

Laser Data, Inc,: 

ALOS A.G. 

Raffelstrasse 12 
0045 Zurich 
41-1 -463-0355 
fax: 41-1 ”468-7100 

Circle 1084 on Inquiry Card- 

Wang Laboratories, Inc.: 

Wang S.A./A.G. 
Talackerstrasse 7 
CH-8152 
GI attbru gg /Zu rich 
41-1-829-7111 
fax: 41-1-810-8481 

Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox A.G. 
Thurgauerstrasse 40 
8050 Zurich 
41-1-305-1212 
fax:41-1-305-1472 

Circle 1096 on inquiry Card. 


TAIWAN 


Bull HN Information 
Systems, Inc.: 

Bull HN Ltd. 

Chan-Kwo Building 
Tenth Floor, 350 Min- 
Sheng E. Rd. 

Taipei 

886-2-501-3090 
fax: 886-2-505-5439 

Circle 1077 on Inquiry Card. 


FileNet Corp,: 

First International 
Computer 

Sixth Floor, Formosa 
Plastics Building 
201, Tung HwaN.Rd. 
Taipei 

886-2-717-4500 
fax: 886-2-712-0231 

Circle 1079 on Inquiry Card. 


THAILAND 


Bull HN Information 
Systems, Inc,: 

Siam Teltech Co. Ltd. 
White Group Building 
75 SOI Rubia 
Sukhumvit 42 Ram IV Rd. 
Bangkok 10110 
66-2-390-24445-54 

Circle 1077 on Inquiry Card. 

Metafile Information 
Systems, Inc,: 

Technology Supply 
Company Ltd. 

2096/35-36 Soi 
Ramkamhaeng 
26 Huamark 

Bangkapi, Bangkok 10240 

66-2-314-6759 

fax: 66-2-318-5530 

Circle 1085 an Inquiry Card. 


TURKEY 


Bull HN Information 
Systems, Inc.: 

Eltek Elektronik Teknologi 

Buyukdere Caddesi 121 

Yeniercan Han 

Gayrettepe 

Istanbul 

90-1-174-2088 

Circle 1077 an Inquiry Card. 

FileNet Corp.: 

Metro A.S. 

Yerebatan Ceddcsi 
Muhterem 

Efendi Sokak No. 15 
34410 Sultanahmet 
Istanbul 
90-1-511-8240 
fax: 90-1-511 ”2099 

Circle 1079 an Inquiry Card. 


LaserData, Inc.: 

BILTEK 
46 Kizilay 
06420 Ankara 
90-4-135-4960 
fax: 90-4-135-2244 

Circle 1084 on Inquiry Card. 

Wang Laboratories, Inc.: 

Transcom Komputer 

Sistemleri 

San. VETIC. A.S. 

Piyalepasa Bui van Kastel Is 

Merkezi 

A Blok Kat. 2 

Posta Kodu 80370 

Piyalepasa, Istanbul 

90-1-153-6225 

fax: 90-1-153-4956 

Circle 1095 an Inquiry Card. 


UNITED 

ARAB EMIRATES 


FileNet Corp.: 

Gulf Computer 
Establishment 
Second Floor, DNATA 
Airline Centre 
Flame Roundabout 
P.O.Box 12866 
Dubai 

971-4-213250 
fax: 971-4-213278 

Circle 1079 on Inquiry Cord. 

Optigraphics; 

CAD-Gulf 
P.O. Box 16958 
Jebel Ali 
Dubai 

971-84-55508 
fax: 971-84-55507 

Circle 1009 on Inquiry Card. 

Wang Laboratories, Inc.: 

Emirates Computer 

Establishment 

Ali Bin Ahmed Building, 

Fifth Floor 

AI Nasr St. 

P.O. Box 7222 
Abu Dhabi 
971-2-331280 
fax: 971-2-331487 

Circle 1095 an Inquiry Card. 


U . K 


Bull HN Information 
Systems, Inc.: 

Bull HN Ltd. 

Computer House 
Great West Rd. 

Brentford 

Middlesex TW8 9DH 

44-81-568-9191 

fax:44-81-568-1581 

Circle 1077 on Inquiry Card. 

Compulink Management 
Center, Inc.: 

ProCAD Ltd. 

Premier House 
10 Greycoat Place 
London SW1P 1SB 
44-71-222-8866 
fax:44-71-233-0742 

Circle 1078 on Inquiry Card. 

FileNet Corp.: 

FileNet Ltd. 

Hill Place House 
55A High St. 

Wimbledon Village 

44-81-944-1140 

fax:44-81-944-1146 

Circle 1079 on Inquiry Card. 

Flagstaff Engineering: 
The Professional 
Connection 
Fountain Court 
44 High St. 

Fareham 

Hampshire F016 7BN 
44-329-230870 
fax: 44-329-236532 

Circle 1080 an Inquiry Card. 

Kofax Image Products: 
Headway Computer 
Products 

Headway House, Christy 

Estate 

Ivy Rd. 

Aldershot 

Hampshire GU12 4TX 
44-252-333575 
fax: 44-252-314445 

Circle 1083 on Inquiry Card. 

Laser Data, Inc.: 
Commercial Computers 
7 Soundwell Rd. 

Staple Hill 
Bristol BSI6 4QG 
44-272-701575 
fax: 44-272-701189 
Circle 1084 on Inquiry Card. 
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Circle 481 on Inquiry Cord. 


Circle 482 on Inquiry Cord. 



user interface for 
Turbo Pascal, Turbo C, 
Turbo C++ & Microsoft-C. 

Automatic use of EMS (expanded memory) if it ii available to save the 
underlying image. 

MENUS: several types including horizontal & vertical nested to any depth, 
supporting keyboard and mouse. Auto save of underlying image. 

ICONS: beveled or not, can be used as buttons or as application holders. 
Can be automatically aligned within a window or isolated. 

BUTTONS: automatic arrays allow easy placement In or out of a window. 
Multiple modes allow use as radio buttons or check boxes. 

WINDOWS: optional beveled look. Automatic drag and resizing. Vertical 
and/or horizontal scroll bars. Title and status lines • easily changed. 

FORMS: true data-entry forms available with add-on module. Data valid¬ 
ation, range-checking, pop-up menus, help lines, dBASE-fike picture strings. 

CASE TOOLS: on-screen design tools for complete code generation of 
menu structures and data-entry forms. 

SOURCE: library source is available in all languages. 

TASKING: Fore & background tasking capability allows GUI tasks to 
proceed as a background activity. 

Multiple Graphics Environments: Works with BGI (Borland Graphics 
Interface), Microsoft native graphics. Genus GX graphics or MetaWindow 
(from Holographies Software Inc) 

NO RISK: 30-day money back warranty, free technical support, no 


QtengVSi*. 

Sp kH VgS£ &A S°' , 


Island Systems 


7 Mountain Road 
Burlington MA 01803 
VOICE (617) 273-0421 
FAX (817) 270-4437 


VISA and MASTERCARD accepted 





iiiHiim 


mSu km 


Kte jMpmnflBgj 


Island Systems 


7 Mountain Road 


of installation soil 


USD 


customiz 


Minimize! 


mode - color or monochforn 


installation software for 
your software application 
with unprecendented ease 
for you the developer as 
well as your customers. 
Comprehensive set of CflSj 
tools deal with all facets “ 
of product installation. 

Facilitates both creatio 
maintenance of your J 
installation. No m< 
a a pro.duc 




Burlington MA 01803 


VOICE (617) 273-0421 
FAX (617) 270-4437 


Mastercard & Visa Accepted 
The-Stork ..iS';a trademark of Island Syskims.'Other .brand and 
product, names are the iraefemarks or their respective'.companies. 
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Metafile Information 
Systems, Itic,: 

Image Systems Europe 
Sheffield Technology Park 
60 Shitf and Lane 
Sheffield S9 3SP 
44-742-420419 
fax: 44-742-445197 

Circle 1085 on Inquiry Cord. 

Micro Dynamics, Ltd.: 

Callhaven 

74 Rivington St 

London EC2A 3AY 

44-71-410-9191 

fax: 44-71-410-9195 

Circle 1086 on Inquiry Card. 

Optigraphics: 

Cad-Capture Ltd. 
Whitebirk Industrial Estate 
Blackburn 

Lancashire BB1 5UD 
44-254-583534 
fax: 44-254-665528 

Circle 1089 on Inquiry Card. 


Plexus Software, Inc.: 
Plexus Computers Ltd. 
15-18 Cherry Orchard West 
Kembrey Park 
Swindon, Wiltshire 
SN2 6UY 
44-793-614110 
fax: 44-793-614297 
Circle 1090 an Inquiry Card. 

Wang Laboratories, Inc.: 
Wang U K. Ltd. 

1000 Great West Rd, 
Brentford 

Middlesex TWB 9HL 
44-81-568-9200 
fax: 44-81-847-1352 

Circle 1095 on Inquiry Card. 

Xerox Corp.: 

Rank Xerox Ltd. 

Bridge House 
Oxford Rd. 

Uxbridge 

Middlesex UB8 1HS 
44-895-51133 
fax: 44-895-54095 

Circle 1096 on Inquiry Card. 


Xionies, Inc.: 

4 Dollis Park 

Finchley 

London N3 1HG 

44-81-34643247 

fax:44-81-346-1447 

Circle 1097 an Inquiry Card. 


URUGUAY 


Bull HN Information 
Systems, Inc,: 

Ave. Luisa de Herrera 

2802 Montevideo {R.O.U.J 

598-2-819156 

Circle 1077 on Inquiry Card. 


YUGOSLAVIA 


Bull HN Information 
Systems, Inc.: 

Electro nska Industry a 

Honeywell 

Masarikova 5/18 

11000 Belgrade 

38-11-684888 

Circle 1077 on Inquiry Cord. 


Flagstaff Engineering: 

Boman ZG 

D* Cesarica 17 

Zagreb 41000 

38-752394 

fax: 38-412-50321 

Circle 1080 on Inquiry Card. 

Wang Laboratories, Inc.: 
Astra 

41000 Zagreb 
Gajeva 5 
38-41-427145 
fax: 38-41-426070 

Circle 1095 an Inquiry Card. 


Inclusion in the resource 
guide should not be taken as a 
BYTE endorsement or recom¬ 
mendation . Likewise, omission 
from the guide should not be 
taken negatively. The informa¬ 
tion here vvaj believed to be 
accurate at the time of writing, 
but BYTE cannot be responsi¬ 
ble for omissions, errors, or 
changes that occur after 
compilation of the guide. 
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Inside the 
IBM PCs 







Issues 

Available 


Rates (postage and handling included): 

Holland Df 118,00 Switzerland SwFr 13.50 

United Kingdom £ 5.25 France FFr 54.50 

West Germany DM 16.50 Sweden SEK 56,50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (*>) 
the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 

P.O. Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Card# _____ 

Exp. Date __________ 

Signature ___ 


Name _ 

Address _ ____ 

Postcode__ City__ 

Country _____ 

All orders must be prepaid. Pay only in currencies given. 

Please allow three weeks for delivery by surface mail. 
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DATABASE/FILEHANDLING 

Btrieve for OS/2 OS/2 
Btrieve for Windows MS-DOS 
Btrieve v5.1 MS-DOS 
XQL OS/2,PC-DOS 
Xtrieve Plus OS/2,PC-DOS 
C/Database T'lchest see PC-DOS 


(source any C) 
(source any C) 
MS-DOS 
(source any C) 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 


CBTREE 

C-Index/Plus 
C-ISAM (L,MS) 

C-tree 
C-tree Plus 
Essential Btree (s'ce) 

CQL s'ce 

Faircom Toolbox Prof 
Pro-C k Workbench v2 
R-tree 

db-viSTA DBMS Object 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ OS/24MS-DOS 
SftFcus BtreeSIsam (see any C) 

GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (CI,L,DS,MS) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system 0S2,PC-DOS 
GSS Graph Dev T'kit 0S2,PC-DOS 
HALO v3 (MSC5,LAT,TC) PC-DOS 
HALO Professional (C) PC-DOS 
HGraph (MSC) PC-DOS 

Ingraf (MSC) PC-DOS 

MetaWINDOW v3.7b PC-DOS 

MetaWINDOW/Plus PC-DOS 

Professional Halo PC-DOS 

TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (QC) PC-DOS 

SCREEN k WINDOWS 

C-Scape +LooksFeel OS/2SPC-DOS 
Vitamin C for OS/2 OS/2SDOS 
Blaise View Mngr.(s'ce) PC-DOS 
Curses/PC w. s'ce PC-DOS 

Entelekon Windows(s'ce) PC-DOS 

Greenleaf Datawindow PC-DOS 

Greenleaf Makeform PC-DOS 

Lattice Curses PC-DOS 

Multi-windows (MS,L) PC-DOS 
Panel Plus II (source) PC-DOS 
Power Screen (MS6TC) PC-DOS 
Vermont Views (MSC,TC) PC-DOS 
Vitamin C (source) PC-DOS 


£330 
£330 
£330 
£440 
£330 
£ 39 
£135 
£175 
£215 
£210 
£350 
£120 
£270 
£610 
£585 
£160 
£450 
£185 
£365 
£ 80 

£170 
£215 
£ 80 
£290 
£135 
£425 
£425 
£210 
£335 
£ 80 
£185 
£150 
£200 
£335 
£ 85 
£ 85 


£345 
£240 
£245 
£240 
£105 
£210 
£ 70 
£105 
£190 
£270 
£105 
£345 
£145 


f ? DISK COPYING SERVICE ;y 

We can copy likes to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally des¬ 
patched within 24hrs of receipt. 

For more Information call us. 


[PROGRAM EP1TOI 

BRIEF v3 for OS/2&DOS OS/24DOS 
Kedit v4 for OS/2 OS/2SPC-DOS 
Epsilon v5 for OS/2 OS/2 
QEdit Advanced for OS/2 OS/2 
MKS Vi for OS/2 OS/2 
Sage for OS/26DOS OS/26PC-DOS 


EC Editor v2.1 PC-DOS 

Epsilon v5 PC-DOS 

Kedit v4 PC-DOS 

ME v2.01 (w.C source) PC-DOS 

MIX Editor MS-DOS 

MKS VI PC-DOS 

Multi-Edit v5 PC-DOS 

Multi-Edit Professional PC-DOS 

Norton Editor vl.3 PC-DOS 

QEdit Advanced PC-DOS 

RED v6.6 (with C S'ce) PC-DOS 

Syndie MS-DOS 

XTC (with Pascal source)PC-DOS 
Vedit-Plus v3 PC-DOS 

Vedit-Plus (CRT) MS-DOS 

Vedit-Plus CP/M-86 

MIX Editor Z80 + CP/M-80 

Vedit-Plus v2.33 CP/M-80 


£195 
£125 
£135 
£ SS 
£130 
£180 
£ 40 
£135 
£105 
£155 
£ 20 
£ 99 
£ 69 
£115 
£ 42 
£ 55 
£ 65 
£445 
£ 50 
£120 
£120 
£120 
£ 25 
£110 


For more Information please call us. 


GENERAL FUNCTIONS 

C/Utilities T'chest see PC-DOS £ 39 
C-Worthy vl.2 + forms MS-DOS £340 
C Tools Plus/6.0 (MS) PC-DOS £ 95 
CodeRunner PC-DOS £105 
Entelekon Funct(source) PC-DOS £105 
Essential C Utils v5 PC-DOS £145 
G'leaf Fin'cial Mathlib PC-DOS £210 
G'leaf Super Functions PC-DOS £160 
Greenleaf Functions s'cePC-DOS £125 
Lattice C Comp Kit+s'ce PC-DOS £160 
PDK£1 PC-DOS £ 75 
Power Search PC-DOS £ 95 
Resident-C (MS,L)(s'ce) PC-DOS £145 
Silverware C EMM Lib PC-DOS £115 
The Heap Expander(MS&TC)PC-DOS £ 65 
Turbo C Tools v2 PC-DOS £ 95 
WKS Library PC-DOS £160 

COMMS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS £120 
Essential Comms(L,MS,T) PC-DOS £175 
Greenleaf Comms(source) PC-DOS £195 
Multi Comms (L,MS) PC-DOS £190 
Silvercomm C Asynch PC-DOS £145 

SCIENTIFIC LIBRARIES 

C Lang Sci Lib v2 ANY C £160 
Mathpak 87 (L,MS) MS-DOS £ 80 
Science k Eng Tools MS-DOS £ 59 

PROGRAMMERS UTILITIES 

PC-Lint OS/2,MS-DOS £ 85 
C-Documentor PC-DOS £195 
C-Scan PC-DOS £195 
Clear* for C PC-DOS £140 
Lattice Comp Companion MS-DOS £ 65 

REAL TIME k MULTI-TASKING TOOLS 

Concurrent C (PC/MPX)sceMS-DOS £ 60 
Multi-C (L,MS,Cl,TC) PC-DOS £190 
Op.Sys.T'box (MS) s'ce PC-DOS £ 69 
Timeslicer v6 (MS6) PC-DOS £200 
Over-C (L,MS) PC-DOS £225 


C++ COMPILERS 

Guidelines C++ PC-DOS £370 

Turbo C++ PC-DOS £120 

Turbo C++ Professional PC-DOS £200 
Zortech C++ PC-DOS £120 

Zortech C++ Dev Edition PC-DOS £270 
Zortech C++ OS/2 Dev Ed OS/2 £360 
Zortech C++ 386 Dev Ed PC-DOS £540 

LIBRARIES k SUNDRIES 

C++/Views (ZC++) PC-DOS £270 

Greenleaf Comms (T6ZC++)PC-DOS £195 
Object Vision PC-DOS £325 

Zinc Interface Lib (TCH)PC-DOS £150 
Zortech C++ Database PC-DOS £180 
Zortech C++ Video Course £270 

^PROGRAMMING TOOLsS 


Ada Compilers 
Assemblers & Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Comms.Libraries 
Oatabase Libs. 
Dis-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

Icon 

Lisp 

Nial Interpreters 
Pascal Compilers 
Prolog 
Rise 

Smalltalk 


Algol Compilers 
AWK 

Basic Interpreters 
Basic Libraries 
C Compilers 
C Libraries 
Cobol Compilers 
Cross Assemblers 
Debuggers 
Editors 

Expert Systems 
Fortran Compilers 
Graphics Libraries 
Linkers Locaters 
Modula-2 
OPS 5 

Pascal Libraries 
Rexx 

Screen Libraries 
Snobol 


We stock many items for which there is no 
space in these advertisements. 


THE C LANGUAGE 


Microsoft C V6 Is a complete rewrite with Improved optimisation and a new Programmer’s Workbench 

C CROSS COMPILERS 

We supply 2500AD, Avocet, Aztec, Lattice, 1AR 
and Hi-Tech Cross Compilers hosted on MS-DOS 
and targeted on Z80, 6502, 6801,68HC11,6301. 
6809,7811, 8051,8096, 68000 & 68020. 
Please call for Information or advice. 


c COMPILERS 

Zortech C++ OS/2 

Lattice C v6 OS/24MS-DOS 

Microsoft C v6 OS/2tPC-DOS 

Topspeed C for OS/2 OS/2 

Watcom C v8 Prof OS/2&DOS 

Avocet AVCOM 86C PC-DOS 

Aztec C86 Professional MS-DOS 
Aztec C86 Developer MS-DOS 
Aztec C86 Commercial MS-DOS 
Cl C86 Plus vl.3 MS-DOS 

ECO-C88 V4.0 MS-DOS 

HIGH C (Metaware) vl.7 MS-DOS 
HIGH C 386 v2.3 PL3864MS-DOS 
Hi-Tech C MS-DOS 

Let's C v4 MS-DOS 

Microsoft QuickC v2.5 PC-DOS 
M'soft QuickC/QuickAsm PC-DOS 
MIX C MS-DOS 

MIX Power C k lib s'ce PC-DOS 
Turbo C++ PC-DOS 

Topspeed C Standard PC-DOS 
Topspeed C Extended PC-DOS 
Watcom C v8 std MS-DOS 

Watcom C/386 std PL386&MS-DOS 
Watcom C/386 Prof PL386&MS-DOS 
Zortech C++ v2.1 PC-DOS 

Zortech C++ Dev Ed PL3864DOS 
Aztec C86 Developer CP/M-86 

Hi-Tech C CP/M-86 

Lattice C CDOS 

Avocet C CP/M-80 

Aztec C Personal 1.06D CP/M-80 

Aztec Commercial 1.06D CP/M-80 

Hi-Tech C Z80 + CP/M-80 

Mix C Z80 + CP/M-80 

Aztec C65 VI.05 Apple DOS 

Aztec C68K MPW C MACINTOSH 

Aztec C68K C MACINTOSH 

Aztec C68K/AM Developer AMIGA 
Aztec C68K/AM Prof'snl AMIGA 
Aztec C68K/ST Developer ATARI 
Aztec C68K/ST Prof'snl ATARI 
Hi-Tech C ATARI 

Mark Williams C v2 ATARI 

Laser C ATARI 

Prospero C ATARI 


£ 36 
£175 
£269 
£335 
£335 
£210 
£120 
£175 
£265 


C INTERPRETERS 

Instant C/16M supports large programs 
on 286/386 machines. 


£290 

C-terp V3.0X 

PC-DOS 

£165 

£ 70 

Instant C/16M 

PC-DOS 

£700 

£380 

Interactive C 

PC-DOS 

£195 

£640 

Introducing C 

PC-DOS 

£ 85 

£135 

Living C Plus 

PC-DOS 

£135 

£ 60 

RUN/C Professional 

MS-DOS 

£110 


£ 60 
£105 
£ 20 
£ 29 
£120 
£135 
£270 
£269 
£625 
£830 
£120 
£540 
£245 
£150 
£380 
£210 
£120 
£200 
£ 99 
£ 35 
£200 
£110 
£ 75 
£175 
£120 
£175 
£120 
£ 99 
£110 
£135 
£105 


PROLOG LANGUAGE 

Arity/Prolog Comp 

OS/2 

£745 

ADA Educ.Prolog 

MS-DOS 

£ 26 

ADA FS Prolog 

MS-DOS 

£ 45 

ADA VMI Prolog 

MS-DOS 

£ 69 

ADA VML Prolog 

MS-DOS 

£150 

Arity/Prolog Comp. v6 

PC-DOS 

£520 

Arity/Prolog Int. v6 

PC-DOS 

£220 

Arity Standard 

PC-DOS 

£ 75 

Flex Expert Dev Sys 

PC-DOS £1210 

LPA PROLOG Prof v3 

PC-DOS 

£755 

Micro-PROLOG v3.1 

MS-DOS 

£ 70 

PDC Prolog 

PC-DOS 

£240 

Micro-Prolog v3.1 

CP/M-86 

£ 70 

Micro-Prolog v3.1 

CP/M-80 

£ 70 

Prolog-1 v2.2 

CP/M-80 

£225 

LPA Mac Prolog v3 Apple 

Mac Pis 

£450 


Prices do not Include VAT or other local taxes 
but do Include delivery In UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us for a complete pricelist. 

Order by phone with your credit card. 


GREY MATTER GREY MATTER GREY MATTER 

1 .2 Prigg Meadow, Ashburton. Devon TOI3 7DF | | 2 Prigg Meadow. Ashburton, Devon T013 7DF I | 2 Prigg Meadow. Ashburton, Devon T013 7DF 

_ TEL. (0364) 53499 \ \ TEL. (0364) 53499 | | TEL. (0364) 53491 









































Reach Over 130,000 Buyers 


BYTE Gives You 
Buyers Today for 
the Europe of 
Tomorrow 


BYTE's Pan -European/Intemalicnal 
Section is a special advertising and 
editorial section bound into all copies 
of BYTE that are distributed outside of 
North America, The editorial focuses 
exclusively on the latest computer products 
available in Europe making this section — 
including the advertisements—extremely 
well-read among the European buyers! 

The European Computer 
Market is One of the 
Fastest Growing Computer 
Markets in the World! 

In fact, behind the U.S,, it's the largest 
microcomputer market in the world! 
Not to mention that by 1992, trade 
restrictions will be removed within the 
European Community resulting in 
unprecedented activity and expansion. 
Consider that) unit shipments of PCs in 
Western Europe are expected to increase 
by 17% in 1991 over 1990 shipments1 

And, More Europeans Read 
BYTE Than any Other 
Pan-European Computer 
Magazine! 

BYTE's paid circulation outside of 
North America has doubled in the past 
five years bringing the total to an 
impressive 134,763, 

* BYTE's European paid circulation 
alone has grown to over 95,000, 

* BYTE is read and passed along to 
three additional readers, resulting in 
a total Pan-European readership 

of 525,5751 


BYTE is Your Global Tie 
to the Expanding 
Pan- European/International 
Computer Arena! 

International 

V we Krelzochmar, European Advertising and 
Marketing Manager. 44 &] 545 0268 
England: Roz Wcyman, 44 81 545 6269 
Germany: Uwe Kretzschmar, 44 81 545 6268 
France: Zena Coupe, 44 71 281 4t 16 
Italy: Amanda Blankett, 44 71 281 4116 
The Netherlands: Ellen Forded*, 31 34 02 49496 
Sweden: Media Marketing A B, 46 8 301280 
Japan: Masaki Mori, 81 33 581 9811 
Taiwan: Summer Chten, Acer TWP, 

SS6 2 713 6959 

Israel: Dan Ehrlich Communications, Ltd. 

(972) 3 449B23 

Hong Kong: Steven Marcopoto, Seavex, Ltd . 

852 868 2010 

Republic of Singapore: Jocelyn Domingo, Seavex Ltd., 

65 734 9790 

Korea: jeong-Gwon Seo, Doohee International Ltd,, 

82 2 776 2096 

Domestic 

Ellen Ferham, |603] 924-2598 
Jim Bail, (603)924 2533 

Call Your Local 


BYTE Covers All the Bases 
in Europe, Consider 
the Options! 

* Advertisements in the 

Pa n -Eu ropea n/Inte rna tiona l Section , 
reaching a total audience of 
525,575 European buyers! 

# International Direct Response 
Postcard Section —bound into the 
Pan -Eur op e a n/1 n te r nalio n al 
Section, these postcards give 
advanced business buyers direct 
access to retrieve information on 
your products, 

• BYTE EURO-DECK— the first 
computer postcard deck targeted 
exclusively to 50,000 European 
computer professionals. 


Technically Advances 
Business Buyers Setting 
Product and Technology 
Standards lor the 90s 




Sales Representative 
Today! 


BONUS INTERNATIONAL SEclHON f 

BVTE 


cion* 

■3 Bfi 




STIlTIOF the art 


Network 
Manageme 


5 BBsUSHUhfl 
E-rruiM Pad 
OrtcHxmrTiftht 



Circle 415 on Inquiry Card. 




















Computer Ulhole/oler/ 



MAC CLASSIC BASE 
MAC CLASSIC 2/40 
MAC II SI 40/80 
MAC LC 



MAC II FX BASE 

5945 


MAC II Cl BASE 

3995 


MAC II CX BASE 

3195 


LASER II NT/NTX 

3195/4245 


PERSONAL NT 

2325 

845 

IMAGEWRITER II 

435 

1295 

ALL CONFIGURATION 

AVAILABLE 

2725/3195 

MEMORY 

BEST PRICE 

1825 

MONITORS 

IN STOCK 


T3100-SX80MB 

3795 

i 

T3100E 40MB 

2365 


T3200 40MB 

2565 

1075 

1265 

1665 

2095 

3275/3545 

T3200-SX40/120 

3125/3765 

T3200-SXC 

5675 

T5200 40/100MB 

4465/4765 

T5200 200MB 

5365 

T5200C 200MB 

MEMORY 

6325 
LOW PRICE 


TOSHIBA 


T1000-SE 
T1000-XE 
T1000-LE 
T1200-X E 
T2000-SX 20/40 


286N MOD 1 
386N MOD 1 
386S MOD 1/40 
386S/20 MOD 1 
386/20E MOD 1/40 


1355 

1489 

1789/2225 

1995 

2450/2835 


386/25E MOD 1 

3795 

386/33 MOD 84 

6925 

SLT 286 20/40 

3545/4035 

SLT 386 60/120 

4795/5295 

LTE 286 20/40 

2495/2795 

LTE 386S 30/60 

4325/5095 

OTHER MODELS 

LOW PRICE 

MEMORY 

IN STOCK 




M0030-E001/E21 
MOD 30-E31 
MOD 50-31/61 
MOD 55SX-31/61 


1455/1695 

1795 

1895/2165 

2495/2695 


MOD 65SX-61/121 
MOD 70E61 
MOD 70-061/121 
MOD 80-121/321 
MOD 80-A21/A31 
MONTR 8503/12/13 
LASERPRNTR 4019/E 
MEMORY 




HEWLETT 

PACKARD 


LASERJET III 
LASERJET IIP 
LASERJET MID 
DESKJET 500 


1575 

925 

2445 

525 


3565/4045 

2950 

3175/3595 

4350/6225 

7050/8665 

205/425/525 

1595/1075 

LOWEST 


DESKWRITER (MAC) 725 

PAINTJET/XL 965/1775 

PLOTTER 7475A/7550B 1345/2725 

PLOTTER 7575A/7576A 3495/4495 

PLOTTER 7595B/7596B 5775/6749 

SCANJET PLUS W/INTERFACE 1515 

TONER IIP/III 65/78 

4MB F/HPIII 295 



R€S€AfiCH INC. 

BRAVO 286 
BRAVO 386SX/16 
PREM 386SX/16 
PREM 386-25 


765 

1395 

1459 

2935 



GENITEC, INC. 

FAX (818)994-2013 

TEL (818)994-1522 


PREM 386-33/TE 3535/4295 

PREM 386-33TE/335MB 6895 

PREM 486-25/E 4595/4925 

PREM 486-25TE 5295 

PREM 486-25TE/335MB 7925 

PREM 486-33/33E 5595/5895 

PREM 486-33/325MB 7395 

EXEC 386SX/20 (Notebook) 3125 

OTHER MODELS IN STOCK 


16735 Saticoy, Suite 110, Van Nuys, CA 91406 
VOLUME DISCOUNTS AVAILABLE FOR 
INTERNATIONAL ORDERS. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


Circle 436 on Inquiry Card (RESELLERS: 437). 
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4 4* 



4* 4* 4* ■+* 4 4- + 4* ,4* 

4 + + 4 4 + 44-4 

4 4 4- 4-4- 4 4- 4* 4* 

4 4 + + 4. 


+ 4 


S IN, 
SNEAKERS’ 
OUT. 


+ 4- 4 4 

4 4- 4 

+ + + 4 

4 * 4 * 


4- 4 


4 4 4 4 

+ 4 4 4 

4 4 4 4 


You've been connecting your 
computers by sneakers for 
years. Now you can say good 
bye to them. Because at 
Digitech, Lan Business, Fax Lan, 
and high speed modems are 
offered at a low price and 
unbelieveable performance, 
especially the V.32bis modem. 
That’s why it’s time to get rid 
off your sneakers and plug in 
Digitech. With Digitech. the 
world seems being shrinked. 





4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 

4 4 4 


4 4 4 


4 4 4 


t 4 4 


4-44 


4 4 4 

4 4 

4 4.4 

4 4 


4 4 



4 4 

4 4 

4 

4 4 

4 

4 4 

4 4 


4 


4 


4 4 


4 4 4 4 + 4 


DIGITECH COMPUTER CO., LTD. 

3 FL, NO. 2. HSIN SHENG S. RD SEC. 2. 

TAIPEI 10618, TAIWAN. ROC. 

CABLE: "DIGITEC" TAIPEI 
TEL 886-2-321-7001 
FAX: 886-2-394-4680 
TLX: 24886 DIGITEC 
ATTN: DIGITECH 

+ + + + + 

+■ + + 4 



Circle 420 on Inquiry Card 
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Use These Postcards for Fast Response 
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GATEWAY2000 


* You’ve got a friend in the business." 


Say Goodbye! Adieu! aufWiedersehen! Addio! 
To high prices for stripped systems. 

Say Welcome, Bienvenue, Wilkommen, 
Benvenuti to Gateway 2000. 

Providing you with fully loaded, quality 
systems at affordable prices. 

See our insert starting at page 26. 

PHONE_ __ ___ 

FAX___„ 


Mail this card in for more information on the 
following systems: 

□ 286 □ 386SX 

□ 386/20 Mhz □ 386/25 Mhz 

□ 386/33 Mhz □ 486/25 Mhz 

fmarlc ait those of interest to you) 


NAME 


STREET 


OTV 


COUNTRY CODE 

Or call us at 1-605-232-2000 


610 Gateway Drive - North Sioux City, South Dakota 67049 * Telephone 605-232-2000 * Fax 605-232-2023 


How to Protect 
Your Computer 

And Make It Last Longer. 


tVre. money-saving Site retire is now being offered 
^ by the world's Largest manufacturer of single-phase 
uninterruptible power systems. 

Best IWer's advanced technology gives you uninter¬ 
ruptible, computer-grade power at the Lowest possible 
cost to keep your computer running better and longer. 
Interested? Call or send for our FREE CATALOG today! 

Best Power Technology, lid. 
Winchester* UK 962-844414 

0-800-378-444 ext. 2468 

r ‘ )99| Rest Prnvcr Technology. Inc. 


Send for Our Free Catalog! 

Ptease print legibly. 

Name _ ... ____ 

Company ____ 

Address _ 

City,___Country_Code 

Equipment to be protected 

Phone A _I—_ 

CHECK ONE; UscrD DcnlcrQ SpcciflcrD OEMD 


Itfl Reasonable Solutions 1 User-Supported Collection of m nfl 

3 per disk GREAT SOFTWARE 4 PER 


DISK 

10 disks or more 


8USINESS/HOME 

□ Amrt First Prlmar (1717)-Great programs tot lodsl (Ages: 4-0 years} (CGA) 

□ A*-Easy-A* 4JP (3415] Great Lotus 1-2-3 clone 

□ tartnmenu 17 13615) -Tbs most popular menufog program si Ihe world! 


for IBM PC's and Compatibles 


DISK 

1 to 9 disks 


□ I tuner t Sign Hake n (32i! 

□ Bert DOS Utllhiet {2 dir 

□ Brather^ Keeper 4.513 

□ DOS Learning System 11417) 

□ Ejtpnii Check 4.07 (2 disk*} 


Make banners and signs- lor alt o 
Xtn-Dur favorite CCS vtUftfets on two disks. 
(3120)-EKra1teiJt genflatogyilBinily tree program. 
■ Leam how lo usa DOS with inis superb program. 
) flt10| - A checkbook mamiger for home or office 
(3249)- Create and/or fill out any form In i Hash 


□ Home Inventory 4J (3137)- Keeps (rack of w&rylhing you own 

□ Lqlui lutmlnp Syrtem (2 cfliktf (1429)-Uim Lulus 123 20 easily and weekly 

□ Meal master 114 (2 ditto) {31ift(-Complete mclpe liter. Comes 

□ Mt label 5ud (3235)-A powerful and versatile labeling program. 

□ Ninrn A Date* 4J1 |2 ditto) (3149) -Gneat personal iniormatroc manape fHQ) . r _ r . . .. . . 

□ Online Bible 10 (14 Disks} |317ft)-Entire KJV B«lta. GreOk/Hebrow lexica, etc. (HD} □ Wallpaper for Windows VdI 

□ SRIflfti 114 (2 ditto) {1350) -Excellem dBase compatible database. (HO} 

□ Itytar DOS (4 ditto) fUBOI-The utomate DOS lulcrtei. Everything about PCS and arm I 

□ Typing Teacher (1425) - Learn (row la type or Improve your typing skills easily £ qutekfyl 
D Vaccines A Vlrin Killers (3BZ7) -Profed your system Irom mr 200 viruses! 


MICROSOFT WINDOWS 3.0 
Note. Time ask* reotw iWcroam widows ao 

u Acllufl Lite 15 for Wind! 
ammm un far window m 

□ Checkbook Managers lor Window {4559} -Two programs to a 
n Command Ptert 7JM (4537)-File manager & n 

□ Gtenet tof Window 1 (4591)-Ktotz WorrUWatL AtnwWs. Umar Lander, Chess and rowel 

□ Garnet hr Window 2 (4592)-Space tolls. Hnrtrte. Minas, Tic Tac he and (non! 

□ Hypordlek 111 14539) - Make Winders (and other programs) run 2-10 limes farter? 

□ Icon* i Icon Editor* |4 ditto) (4560}- t>ver 2200 icons and 3 icon editors to cream morel 

□ Screen Seven lor Window (4515) - c ive different screen saws fer Windows! 

□ Toolbook Program* (2 dltki} (4540} - Applications A utlHttes for the Windows Ibottwok. 
n Tnalbook Tutor (2 ditto) (45 ID} - Learn how to use lha Windows Tdolbook. 

□ Utlllllo tor Window (4 dliko) (451D} -40 i essential utilities fer Winder 

□ Wallpaper tar Window VW. 1 (4 ditto) (45»-75+ dittarent PKhjnKmds tar Windows 

- ' ... 'ill |4«S - 75+ different hackgrourts tar Wtadcws. 

CUP ART: PCX FORMAT 


WORDPERFECT 

□ WordPerfect 5.1 Learning Syrtem {3 dlikt) (4Z30) -Leam wp Si easily 

--- , p di^) (*HO)-100 + macros fev WP 51 

' --1) -f7+ utilities for WP 5JV5 l1. 


□ Word Pn rtacl 11 Macros 

□ 


□ WordPerfect ArtfGnphlet Ml. 2 1; 

□ Word Perfect Arttinphlci VdI 3 (1 

□ WordPerfect AitfGraphtos Vol 4 (; 



JUh 

^Aznlt) 


•ioo+ graphics tor WP 50151 
■100+ graphics for WP 5JN51 
■100+ graphics tor WP &JB5.1 
■100+ graphics fer WP 5.015. J 


ifiphhi 

□ PC-Draft N A II I (2 dlikt) |3ffl0] - Create art JL graphics tor WP 5JV5.1. 

i a FREE: □ IBM 


Note- Thess can b 

and any other program drat cai read PCM {PC-Palntbmrti) tikis. 

□ Clip Ait: Accent* * Dingbats (2117) □ Clip Ail: Family (3 disks} { 

□ Pip Alt: Burtneu (2 disks} (2530) □ Clip Ail Heidllnrt (2 dial 

□ Clip Art: Church (2515) □ Pip An: Milt (4 dlikt) C 

□ Clip Ait: Education |2 disks) (254ft} D Pip Ail: Sportt (2 disk*) ( 

GAMES 

n Arcade Gunn 1 (15111-Fusion [htrfe uartaboo}, PacMtn, Hopper Jmllor J« and morel 
J Arnde Games 2 nBIZf - Double Stacks (Tetris variation) Dfleri. Breakout, Otart and morel 

□ EdU Pte» 1,95 |2425)- Wiry good chess game drat bert Orassmaster 2tXM! 

□ kids' Game* (2317) - Fun and entertaining games for the 12 and under set. 

P Stratauy Gunns 1 (2451)-Risk. Othello, hyet pans ctone) and ottiars. (DGA} 


(CGA) - Osqulru Coinr Graphic Adaptor 


Call toll free 800-B76-3475 or 503-776-5777 fFax 503-773-78031 or send this card. 
























BYTI 4/91 


PLACE 

STAMP 

HERE 


£ 


ML 


// -—- 

€M GATEWAY2Q00 


TNT Maiifast 

FRG/BOS/700251/ MOl 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


PLACE 

STAMP 

HERE 



Best Power Technology, Inc. 

TNT Maiifast 

FRG/BOS/700251/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


Company. 


City / Country f Code. 


Disk Size. □ SWi* □ {add $1 pec disk) 

h to. disks _ Xf __= s _ 

Shipping and handling S_ 

International Air Mail {outBkto U.S. $4,00) S_ 

TOTAL ORDER %_ 


4,00 


Method of payment 
□ Visa □ MasterCard 

Card Mo._ 

Exp. Ds 


□ + Check enclosed 


.Signature. 


To order send this card or call its in the PSA at: 
503-776-5777, Fax 503-773 7B03. 

We accept Visa, MasterCard, ¥ Chech (on a U.S. bank) 
Or Money Order (In U.&, $). No Eurocheques. 



Reasonable Solutions 

TNT Mailfest 

FRG/BOS/70Q251/MOI 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 

LOWEST PRICES 

SAME-DAY SHIPPING - LATEST VERSIONS 
ALL PH0CRAMS COME WTTH INSTRUCTIONS ON DISK 

UNCONDITIONAL MONEY BACK GUARANTEE 


Use These Postcards for Fast Response 
























FREE PRODUCT INFORMATION 


a 


Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 



Check ai! the appropriate 
answers to questions “A" 
through “E* 1 . 



Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


Fill Dili this coupon carefully. PLEASE PRINT. 


Name 

Title 
( ) 

( ) 


Phone 

Fax 


Company 

Address 

Cily 

State 

&P 


A. What is your primary job functiun/principui 
area of responsibility? (Check one.) 

1 □ MIS'DP 

2 □ Progiamirar/Syslcms Analyst 

3 □ Admiriiitratkrn/Mflnagefneiiil 

4 □ Sales/Marketing 

5 □ Enginccr/Scicnlisl 

6 □ Other 

B. What is your level of management responsibility? 

7 □ Senior-ievel 9 □ Professional 
ft □ Middle-level 


IX Whai operating systems art you currently using? 
(Check all that apply.) 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 n os /2 

15 □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 

L. For bow many people do yon influence the 
purchase nf hardware or suftwure? 

Eg □ 1-2$ 21 □ 100 or more 

19 D 26-50 


i 

2 

3 

4 

5 

5 

Inquiry Numb*™ 1-493 

7 3 9 16 11 

M 

13 

14 

15 

10 

17 

404 

436 

498 

10 □ Yes 
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497 400 499 500 
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»D5F» APRIL 
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FREE PRODUCT INFORMATION 


9 Circle numbers on Inquiry 
Card which correspond to 
inquiry numbers assigned 
to items of interest to you. 


J Check all the appropriate 
answers to questions “A” 
through "E”. 


a Print your name and 
address and mail. 


Use this Card for More 
Product Information 
Featured in this Issue! 


i 


PLACE 

POSTAGE 

HERE 


BYTE 

TNT MAILFAST 

FRG/BOS/700252/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


I 

“I 


FUI out this coupon carefully. PLEASE PRINT. 


Title 

( _ 


Phone 


ac¬ 


company 


Address 


City 


T3p" 


A. What b your primary job functkm/principal 
area of responsibility? (Check one.) 

1 □ MIS/DP 

2 □ Programmcr/Systcms Analyst 

3 □ Administration/Management 

4 □ Sales/Marketing 

3 □ Engineer/Scientist 

6 □ Other 

B. What b your level of management responsibility? 

7 □ Senior-level 9 □ Professional 

8 □ Middle-level 

C Are you a reseller (VAR. VAD, Dealer, Consultant)? 

10 □ Yes II □ No 


Dl What operating systems are you currently using? 
(Check all that apply.) 

12 □ PC/MS-DOS 

13 □ DOS + Windows 

14 □ OS/2 

15 □ UNIX 

16 □ MacOS 

17 □ VAX/VMS 

E. For how many people do you influence the 
purchase of hardware or software? 

18 □ 1-25 21 □ KX) or more 

»’□ 26-5° 

20 □ 51-99 AHMIL 

414EINT 
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4 

6 
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Inquiry Numbers 1-493 
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12 

13 

14 

15 
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494-966 
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in 

m 
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509 
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Inquiry Numbers 987-1479 

967 968 9M 980 ttl 992 993 994 995 996 997 996 99910X1XM0Q21003 
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17 
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34 
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5X 

534 
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563 
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IX 
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•IOC 
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1258 12801261 126212M1264 12X1266 1287 1268 12X1270 1271 1272 1273 1274 1275 
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JERRY 

POURNELLE 


User’s Choice Awards 


I t’s the end of the year, meaning that it’s time for 
the annual User’s Column Orchid and Onion Pa¬ 
rade , Awards, and Trend Analysis. I know: every¬ 
one else did their end-of-year stuff months ago. It 
happens that I believe a year ends on December 
31, not back in October in time for the January issue. 
So it goes. 

A lot of things happened in 1990. The i486 chip be¬ 
came more commonly available, and there was some 
movement in pricing on the 386. The 386 instruction 
set is the wave of the future, and this is a healthy trend. 

Windows 3.0 showed what Windows will be like 
once they get it done properly. Apple dropped Mac 
prices and put it into the mainstream. MS-DOS 5.0 
went out to beta testers, and DR DOS 5.0 is shipping. 
These are all important events because they bring some 
healthy competition in the part of the industry that most 
needs better technology: the development environ¬ 
ment. We don’t really care what our operating system 
costs (within reason), since we buy it only once; the 
more it supports software developers, however, the less 
we’ll pay for applications software; money spent on a 
good operating system is an investment in keeping total 
computer costs down. Of course, it won’t hurt if the 
operating system is easy to use.. . . 

Lotus won an important lawsuit, and Ashton-Tate 
lost one. Memory prices quietly fell to where they’d 
been before the U.S. government decided to ‘‘help” us 
with a trade agreement. Alas, there was no break in the 
unrelenting war the FCC wages on lower prices and 
start-up companies. So it goes. 

Programming languages got better, and Borland’s 
object-oriented Turbo Pascal showed there can be ob¬ 
jects for the rest of us—yes, even those who refuse to 
learn any variant of C. The trend toward powerful lan¬ 
guages learnable by users continues. 

Two Cheers 

With all that and more happening, it’s no easy task de¬ 
ciding where to begin, but I’ll open with a new feature: 
the Two Cheers list. I leave it to you to imagine what 
kind of cheers I have in mind. 

Two Cheers to John Sculley for keeping Apple prices 
high all these years, and thus ensuring the instant suc¬ 
cess of Windows 3.0. Without Apple’s untiring efforts 
to keep up prices, Microsoft wouldn’t have had to come 
up with a graphical user interface for the rest of us, and 
they wouldn’t have been able to sell the one they did 
develop. 



Jerry hands out his 
awards for the best 
products of 1990 in a 
variety of categories 


Two Cheers to Ashton-Tate for getting a sensible 
judgment in a look-and-feel case. It may not have been 
quite the judgment they were looking for, but the effect 
on the industry will be good. Congratulations. 

Two Cheers to Symantec for fixing Norton Utilities 
4.5 when it wasn’t broke. Norton Utilities 5.0 has some 
new and valuable features, but it leaves out some of the 
most used utilities of the old version. Also, Two Cheers 
for Norton Safe Format: we 
all use it, we all need it, but 
why couldn’t it let us tell it to 
blast away instead of endless¬ 
ly analyzing the disk informa¬ 
tion we don’t want anymore? 

Two Cheers to TurboTax, 
who make a product that peo¬ 
ple swear by, but managed to 
ship copies missing a critical 
file just before tax time last 
year.... 

Two Cheers to whoever at 
Microsoft reads bug reports. 

If you send a bug report fax, 
they’ll read it, but it can take 
as long as two months. 

Another Two Cheers to 
Microsoft: they’re busily add¬ 
ing features to MS-DOS and 
Windows, when they’re at the 
ragged edge of being able to 
support what they already 
make. What will they do, hire 
more support people? They 
already account for some in¬ 
credible percentage of the 
phone calls to Washington 
state. 

And finally, Two Cheers 
to Prodigy, whose ads have 
got a lot of people using on¬ 
line services, but whose poli¬ 
cies then sent great numbers of subscribers to all the 
other electronic information utilities. What the heck, 
the more people on-line, the better_ 


Three Cheers with Orchid 

Three Cheers and an orchid to Mouse Systems for add¬ 
ing high-order IRQ interrupts to their bus mouse card. 
It won’t matter to 8-bit system users, but a lot of us 286 
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and 386 users are running out of inter¬ 
rupts; Mouse Systems mice can be set to 
IRQ 15 or even a higher number, and 
thus won't interfere with scanners and 
serial ports. 

Three cheers to LANtastic: Artisoft 
sells a network, not a religion. And it in¬ 
stalls easily and works. 

A big orchid to Bill Gates, who pio¬ 
neered the fight to get CD-ROM technol¬ 
ogy out into the industry and stuck it out 
when Philips and others tried to rain on 
his picnic. This is the year CD-ROM 
came of age, and it wouldn't have hap¬ 
pened without Bill's investment of time 
and energy. I hope Microsoft's Book¬ 
shelf makes a bundle; it deserves to. 

A small orchid to Commodore, who 
continue work on the new operating sys¬ 
tem for the Amiga, If the Amiga got half 
the support the hardware deserves, it 
would be a formidable competitor in the 
business world. 

A large orchid to Hewlett-Packard for 
the LaserJet Up, the laser printer for the 
rest of us. If it's as rugged as my ancient 
LaserJet I Plus (the Printer That Will Not 
Die), the Up will be around in the next 
millennium. 


An Onion Parade 

A large generic onion to all the compa¬ 
nies that don't pay any attention to their 
Install software. I get very weary of hav¬ 
ing to fight installation programs. As an 
example, we recently set up a Gateway 
2000 386 (a good solid machine) and de¬ 
cided to equip it with a Logitech Track- 
Man Trackball. 

The trackball works fine, and the con¬ 
trol software is excellent, but the soft¬ 
ware comes on a 3 Vi-inch floppy disk 
and will install only from the A drive. 
Since the Gateway 386 has a 5 l >4-inch 
drive A and a 3^-inch drive B, trying to 
install from B produces a disk selection 
error. Sure, there are ways around that— 
for that matter, the program isn’t copy¬ 
protected, so you can simply make a 5 % - 
inch installation disk—but why should 
we have to? 

Logitech gets only a small onion be¬ 
cause TrackMan is a pretty nifty device. 
I find, to my surprise, that 1 prefer mice 
to trackballs; but for those who don't, 
TrackMan is a good choice, unless you 
are left-handed: unlike Rollermouse 
(which is also a good trackball, but much 
larger than TrackMan), TrackMan is 


relentlessly right-handed. 

One large onion goes to Acer for their 
“smelly” scratch-and-sniff ad; and a 
clove of garlic to the BYTE ad salesper¬ 
son who accepted that dumb thing. 

A fair-size onion to Jensen & Partners 
International, who thought it might be 
interesting to turn Modula-2 into C. The 
old JPI compiler was pretty good; the 
new one borders on the absurd. 

There were the traditional nomina¬ 
tions of a small onion for BYTE's sub¬ 
scription department, but the good news 
is that they're getting it under control. 
Maybe next year I can leave this one off. I 
haven't had a complaint about BYTE sub¬ 
scription services being really awful in 
six months.. ♦ ♦ 

The Big Onion 

And the Onion of the Year, with Garlic 
Clusters, goes to Special Agent Tim Fo¬ 
ley of the Chicago office of the U.S. 
Secret Service. While 1 have good reason 
to know that many Secret Service people 
are conscientious and highly competent, 
Mr. Foley's actions in Austin, Texas, re¬ 
garding Steve Jackson Games not only 
exceeded his authority , but weren't even 


wmm 
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The long modem wait is over. Announcing the 
arrival of our remarkably quick 9600EX modem. 

So how quick is quick? With V.42bis, data can be 
compressed up to 400 percent, increasing through¬ 
put to as much as 38.4Kbps. Which means it keeps 
its telephone conversations short and saves you 
money on your phone bills. And while it communicates 
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quickly, it also communicates dearly. The 9600EX 
knows when data is being garbled and automatically 
retransmits, so your data arrives error free. 

Plus, the 9600EX features full-compliance with 
V.32 and is downward-compatible with slower modems. 
And, like our en tire family of modems, the 9600EX 
comes with a full, five-year warranty. 
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half competently done. 

All told, a sorry chapter in the history 
of the Secret Service, and no service at 
all to those genuinely concerned with 
electronic fraud and computer crimes. 

The Big Orchid 

The Orchid of the Year goes to Mitch Ka- 
por, for funding the Electronic Freedom 
Foundation and providing legal help and 
support to Steve Jackson, whose business 
was nearly ruined by the Secret Service 
in Austin. I hold no brief for electronic 
thieves and snoops, but many of last 
year’s government actions were worse 
than the disease. 

Thanks, Mitch, from all of us. 

The Long List 

A number of great products showed up at 
Chaos Manor last year. My goal has al¬ 
ways been to think of a way to organize 
the annual User’s Choice Awards, but 1 
haven’t been able to do that. I suppose 
it’s appropriate that I do this chaotically. 

Backup and Data Storage 

First, in the category of data storage: 
Colorado Memory Systems tape units are 


low in cost, high in performance, and 
very reasonable in price. Installation is 
so simple I won’t bother to describe it: 
just follow the directions. I used the DJ- 
10 120-megabyte tape unit to back up 48 
MB from the Gateway 386: it took under 
10 minutes. The Colorado Memory Sys¬ 
tems tape units can be installed inter¬ 
nally—they take up about the space of a 
half-height 3 ^-inch floppy disk drive— 
or externally. 

In my case, the drive is mounted exter¬ 
nal ly, with a controller in the Gateway 
386 and another in a machine out back; 
this allows easy data transfer as well as 
backup. Alex has installed a lot of these 
for clients and never has any problems 
with them. The Colorado Memory Sys¬ 
tems tape units win a User’s Choice 
Award. Highly recommended. 

Machine of the Year 

There’s always stiff competition for the 
’"most useful” system at Chaos Manor. 
Certainly the most spectacular system, 
and winner of a User’s Choice Award, is 
the Cheetah Gold 486. This machine is 
so fast it scares you. Larry Niven has 
been using it as his workstation as we 


pound out Fallen Angels and The Moat 
Around Murcheson *s Eye , and some¬ 
times when he saves a chapter, the Chee¬ 
tah 486, working through a Perceptive 
Solutions, Inc. (PSI) HyperStore caching 
hard disk drive controller (more on that 
in a moment), saves the file so fast that 
Larry doesn’t think it saved at all, and he 
does it again. 

I named my Cheetah 386 Big Kat; 
with that name taken, I suppose I have to 
call the 486 Real Big Kat? In any event, 
we’ve beefed it up. The hard disk drive 
controller is by PSI, with 4 MB of cache 
on the controller; this gives such light¬ 
ning performance that most benchmarks 
are meaningless. Let’s just say that no 
matter what the task, including enor¬ 
mous Auto Desk Animator jobs, this sys¬ 
tem is spectacularly fast. 

The only real rivals to PSI controllers 
come from Distributed Processing Tech¬ 
nology; I’ve had a DPT SmartCache con¬ 
troller working in Big Kat for over two 
years without a glitch. This controller is 
solid and reliable and works with all the 
software we know of. 

Both DPT and PSI get User’s Choice 
Awards; but PSI gets the Best Controller 



All of this becomes even more remarkable 
when you consider the price of the 9600EX. 

Just $799- It’s a price, in fact, that rivals high-end 
2400 modems. It’s also an example of Intel’s commit¬ 
ment to affordable quality. 

For more information, call 800-538-3373. Or for 
information faxed to you, call 800-525-3019 and 


request Doc#9998. But don’t wait, because with 
ail die 9600EX offers, it will go in a second. 
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Countries of The World 


The Ultimate International Reference 

Fti text of over 100 study books inducing 
maps, national anthems (sound)!, flags 

and more... Topics hdude 1tie historical setting, 
the society & envfronment. the economy, business 
statistics, government, politics. & security $495 

U.S. History on CD-ROM 

Full text of 107 U^. History books with 
1,000 images, tables & maps! 

Wfacsofl Windows 3 compatible $395 


CD-ROM BUNDLE! 

Get The New Philips CM-50 
CD-ROM Drive Kit And 6 Discs 

Only $649 

.SAVE OVER $1200. 

Mbcw t Bookshelf al time best 9eler 
US History on CD-ROM full text of 107 books 
Sherlock Holmes on Disc 221 Baker St . fans 
Shakespeare on Disc 'compleat works' 

Birds of America pictures and sounds 
Software Potpourri • Bfoie • Movie Database 


CD-ROM Drives (ready to run) 

Denon DRD-2S3 Drive SCS, bult in specter SALE Cal 

Hitachi Drives- all models, PC and Moc Fnom$5W 

NEC CDR-73 or S3 or 36 CD-ROM Drive FromS499 

Sun Moon Star CD-ROM Drive Buncfle with 7 cfccs Cd 
Sony 6201 CD-ROM Drive complete Idt Cal 

Pkvieer Mintahanger CD-ROM Drive complete k* Cd 
600 MEGABYTE WORM less than $018 per MBI 3495 

Also: CDT, IMS, Todd, & Chinon driven Best Price - Cal! 

Business 

C Library or Ada or Shareware Grab Bag $89 

CIA World Fact Book perfect for ntemattoncJ ‘bigness’ 99 
Speed Dial entire US. Yetow Pages 399 

World Attas color mcps end slahstts throughout warid Cal 
Microsoft Bookshei best seBnQCDROMdbc Best Price 

PC-Sig Library new ©dtton. verson 8 Cal 

Telephone Directory t eat or West 995 

Libraries and Science 

Birds of America ndudGspciuras end sound Cal 

Grater's Encyctopedta 21 volumes. VGA pictures Cal 
McGraw-Hil Ref. Set IOOjOOO term 7300 articles 245 

Wordcnrcher Disc erritewoteoraairihoR 249 

Mammcfe includes pictures & text Cd 

Lfarary of the Future Over 50 Authors. 450 tittes Cd 

Oxford Textbook of Mecfecirie general mecfcal reference 595 
News Digest current ©vents 600XD0 entries 795 

Oxford Englsh Dtdtancxy c^25O0X)heaUworabi 889 

Comptan’s Muli-Medta Encyctopeda ruve reviews 895 

Miscellaneous 

Movie Dfcectory Dalabase/Saftware Potpourri $49 

Between Heaven &Hel II even stranger Sate $79 

Sherlock Holmes or Shakespeare ccmptear Cd 

Sporting News BasebaH CD a sports lens dream 149 

Guiness Book of World Records Muitknecia PC & Mac Cd 

- MORE! Over 300 dffierent titles available 

Free CD-ROM Product Guide with every order 

Money back guarantee Free tech support 
CALL - Bureau On-Line CD-ROM Ubrcxy, 

FREE access to 12 effferent CD-ROM Discs 

SM Dettv^ery 

Bureau of 

Electronic Publishing, Inc. 

Dept. P. 141 New Rood, Parsippany, NJ 07054 
_ Fax 4 201 -808-2676 _ 


Call: 1-800-828-4766 orders only 
(201) 808-2700 information 


USER’S COLUMN 



of the Year for their HyperStore. The de¬ 
ciding factor is that the PSI controllers 
use single in-line memory modules 
(SIMMs) for the caching memory; thus, 
you can buy the controller itself and shop 
around for more memory to fill it up. 
DPT controllers require their own pro¬ 
prietary add-on memory cards, which 
runs the cost up. Also, PSI controllers 
can be configured with their Mediadap- 
tor board, a piggyback board that lets the 
controller function as ESDI, SCSI, or 
other. This makes it much easier to use 
the PSI controller with your older hard¬ 
ware. 

As for machines, the workhorse I do 
nearly all my writing on—I’m using it 
now—remains Big Kat, my older Chee¬ 
tah 386/25 with the DPT SmartCache, 
Priam hard disk drive, Video Seven VGA 
board, Northgate OmniKey Plus key¬ 
board, Maximum Storage WORM (write 
once, read many times) drive. Zenith 
Flat Technology Monitor, and USRobot- 
ics Courier HST 9600-bps modem. It’s 
powered through a Clary uninterruptible 
power supply. I’m running Quarterdeck 
QEMM-386 and Desqview under MS- 
DOS 3.3; I expect at some point I’ll 
change over to MS-DOS 5.0 and Win¬ 
dows 3.1, but I feel no pressure to do 
that. This machine is clearly the “most 
useful” one at Chaos Manor, in that I 
make my living with it, and it certainly 
gets hard usage. On the other hand, it’s 
hardly new. 

The other candidates for machine of 
the year are the Cheetah 486, the Arche 
Legacy 386/33 (which is certainly the 
fastest 386 in the house), the Gateway 
2000 386, the Ergo Brick, and a small 
GoldStar GS-310 386SX. 

You can say something special about 
every one of those. Begin with the Gold¬ 
Star GS-310. This small-footprint ma¬ 
chine sells for less than many 286s. It’s 
easy to add memory—it takes standard 
SIMMs—and it runs both Desqview and 
QEMM-386 just fine. My son Phillip 
has been using it as a kind of portable, 
carrying it to various colleges in support 
of his debate team, so it gets hard usage; 
and it has yet to develop any problems. I 
have no trouble giving this the Most Bang 
for the Buck User’s Choice Award for 
1990. 

I’ve already described the Cheetah 
486. It’s certainly the fastest and most 
powerful machine in the house. If you 
need 486 power for AutoCAD or Unix, 
or if you just like big, powerful machin¬ 
ery, it’s hard to beat the Cheetah 486, 
which collects yet another User’s Choice 
Award. 

The Arche Legacy 386/33 is another 


powerful machine. It has been used as 
a test-bed for a lot of stuff, including 
Sound Blaster, the Kraft Thunderstick 
game controller, and Wing Commander, 
as well as LANtastic network cards, Rol- 
lermouse, the Pioneer CD-ROM six- 
pack drive, and Colorado Memory Sys¬ 
tems tape drives and controller. Ev¬ 
erything works just fine. The video card 
for the Arche Legacy is quite fast; we’re 
able to keep up with Wing Commander’s 
spectacular graphics. The Arche Legacy 
has the neat feature of slowing down to 
8 MHz if you want it to do so; with some 
games, that can come in handy. It runs 
Desqview, QEMM-386, and our beta- 
test copy of MS-DOS 5.0 with no prob¬ 
lems. It’s faster than Big Kat. I have 
absolutely no hesitation in giving the 
Arche Legacy 386/33 a User’s Choice 
Award. 

The Gateway 2000 386 is a lower- 
priced machine, but it’s very well made. 
The standard hard disk drive controller is 
an Ultrastor Ultra 12 ESDI controller, 
which is faster and more reliable than the 
usual Western Digital controller. The 
Gateway comes with surprisingly com¬ 
plete and well-written documentation. 
We have it running with MS-DOS 5.0 
with no problems. There’s a built-in 
game port; I plugged the Kraft Thunder- 
stick into that and turned on Wing Com¬ 
mander, and it all ran fine without any 
tuning or tweaking. The Gateway is a bit 
slower than the Arche Legacy, but it’s 
plenty fast enough, and the VGA board 
doesn’t seem to have much trouble keep¬ 
ing up with Wing Commander’s spectac¬ 
ular graphics. There is no hardware 
switch to slow the Gateway 2000 down. 

A number of companies are selling 
computers by mail. None of them are 
perfect: I have letters of complaint about 
most of them. But I don’t have any about 
Gateway, and all the Gateway users I’ve 
heard from are happy. We used this ma¬ 
chine as a test-bed for the US Video and 
Willow boards, California Memory Sys¬ 
tems tape drives, TrackMan, ScanMan, 
and Maximum Storage WORM drive. 
There have been no problems. I have no 
hesitation in recommending the Gateway 
2000 386, which gets a User’s Choice 
Award. 

Finally, there’s the Ergo Brick, which 
I have written about several times. It’s 
small, it fits into a briefcase, it holds a 
lot, and it’s fast. It is now my regular 
companion when we go down to the 
beach house. 

The only problem with the Brick is that 
you can put only short boards in it, and 
that’s no real problem since the only 
board I think of to go in it is a fax board, 
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Everything¥)a&er tinted In UNIX. 

And Less. *99.95*; 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent” is a virtual done of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more, Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER FASTER.. .BETTER. 

Everybody appredates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space, 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 
thelBM-PC/AT Operations 
and compatible XENIX 286, 
286 or 386 Version 232 
based machines. 

No. of Manuals 

1 

8 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

J99.95 

$1495.00 


*Byte Execl benchmark, 1000 iterations on 20 MHZ 386. 

Hardware requirements: L2 meg 5Va" or L4 meg 3Vi” floppy, and 
hard disk. Does not run on MicroChannel machines. 


EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance commands plus UUCP 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark Williams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fully qualified as a UNIX 
clone, you find yourself thinking 7 
can’t believe it’s not UNIX.’ ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

.. ( Coherent) may be the best thing 

that has happened to UNIX yet.” 

-William Zachmann, PC Week, 
November 5,1990 

“If you want to come as close as you 
can to real UNIX for a low price, 
COHERENT can’t be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100.. .1 don’t see how you can 
go wrong with Coherent.” 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE. SUPPORT 

AND A 60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELEASE 31 
NOW WITH... 

-elvis: vi editor clone 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 10.000 SATISFIED USERS! 


nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, IL 60062 

‘Plus shipping and handling. Coherent is a trademark of Mark 
Williams Company. UNDC is a trademark of AT&T. XENIX is a 
trademark of Microsoft. 






















USER’S COLUMN 


and the Fax 96 fits in there just fine. 

The Brick isn't cheap, but you get a lot 
for the money. I’m really fond of the lit¬ 
tle sucker, and I don't have any problems 
at all giving it a User's Choice Award. 

Cheetah recently raised their prices, 
and by quite a lot. The performance is 
magnificent, and the cost, while high, is 
competitive for that much performance. 
I do wish they cost less, but the Cheetah 
Gold 486 gets the Machine of the Year 
award in the PC category. 

I have added a new award category be¬ 
cause now that Apple has lowered prices, 
Macs have become competitive through¬ 
out the cost/performance spectrum; and 
what Macs do, they do very well indeed. 
The Machine of the Year Award for 1990 
goes to the Mac Ilex; it has easily be¬ 
come the most useful Mac system here, 
being used with Excel and WingZ to con¬ 
trol a number of business operations and 
analyses. 

The neat part about the Mac systems is 
that as long as you stay with the standard 
operations (e.g.. Excel, WingZ, and 
Microsoft Word), you really can sit a 
newcomer down at it, show what you 
need done, and go away. The User's 


Choice Award and Machine of the Year, 
Macintosh Category, go to the Mac Hex. 

Video and Monitors 

Video boards and monitors are improv¬ 
ing weekly. They're getting faster and 
more spectacular. You can expect even 
more rapid developments in video graph¬ 
ics this year. 

Meanwhile, the most spectacular ad¬ 
dition to the Chaos Manor visuals is a 
Number Nine Graphics Xccelerator. It's 
not a stand-alone board: you need a VGA 
board to run with it. The Number Nine 
board takes a separate slot and attaches to 
the VGA board—nearly any VGA board 
will do—with an edge-connector cable. 
(Some video boards feed out through a 
pin connector, in which case you'd need 
the appropriate cable to connect the 
video card to the Number Nine board.) 

Once the board is installed and con¬ 
nected to your VGA card, you can set up 
the Number Nine board to run at 1280 by 
1024 pixels noninterlaced, with a palette 
of some 16 million colors. Many other 
resolutions are possible. Whatever you 
are running with it tends to look spec¬ 
tacular. 


We put the Number Nine board into 
the Cheetah 486, where it happily runs 
Auto Desk Animator and a whole bunch 
of fractal software. The Number Nine 
board feeds into the Hitachi Accuvue 20- 
APF monitor (this is why Niven is using 
the Cheetah 486 as his workstation: he 
likes really big monitors because he 
doesn't have to wear his glasses to work 
with them). The combination is some¬ 
thing to see. If this is where graphics are 
headed, I can't wait to get there. 

If you're looking for high-end graph¬ 
ics capability, the Number Nine Graph¬ 
ics Xccelerator is a great way to go, and 
it looks great on a Hitachi 20-inch high- 
resolution monitor. Both Hitachi and 
Number Nine Computer get User's 
Choice Awards, and the Number Nine 
board is the choice for Graphics Product 
of the Year. 

One last point: clearly not everyone 
will need to have a 20-inch high-resolu¬ 
tion monitor costing more than they paid 
for their computer. My personal monitor 
remains the Zenith Flat Technology 
Monitor: the newest model isn't as heavy 
as the older ones and doesn't need a fan. 
The Zenith is a 31-kHz monitor, not a 



If a portable computer has improved the 
way you do business away from the office, 
think what a portable modem can do for 
you. With it, you'll be able to send and 
receive data, and even faxes, anytime 
you want. In or out of the office. 

The WorfdPort family gives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They're small but tough 


and capable, built for the rigors of business 
on the road. 

They connect to practically any telephone, 
public or private, via standard RJ-11 jacks or 
an optional acoustic coupler They adhere to 
Bell and GC1TT standards wo rid-wide so you 
can connect to oilier modems (or fax ma¬ 
chines) almost anywhere. They're powers! 
by a single 9-volt battery or through an AC 
outlet, whichever is more convenient. And, 
they're easily shared as external peripherals 
among co-workers. 


The WorldPort family of modems. They're 
built for travel, whether it's to extreme envi¬ 
ronments, to exotic locations or just down 
the hall. 

Call us today for the dealer nearest you: 

800 - 541 - 0345 . 

(In New York, 516-261-0423.) 



Tbuelibase Systems, Inc. 
160 Laurel Avenue 
Norlhporl, NY 11766 
(516} 261-0423 
Fax (516) 754-3491 


MNP is a registered trademark of Microcom, Inc. WORLDPORT and TOUCHfiA.SE SYSTEMS are trademarks of'Tnuchbase Systems, Inc © 1989 Toudibase Systems, Inc. 
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TROUBLE 

SHOOT! 


JSL 


Check»^lt 3.0 saves you time, 
money, and hassles when vou're 
troubleshooting PC problems. 

This easy-to-use software program 
shows you exactly what's going on 
inside your system, without taking 
off the cover. For example, Checkv'Jt's 
hardware diagnostics and system 
information displays will help you 
quickly: 


• Identify DOS Setup Errors 

• Determine Exact PC Configuration 

• Detect IRQ Assignment Conflicts 

• Pinpoint Bad Memory Chips 

• Review Current RAM Usage 

• Test Hard and Floppy Disk Drives 

• Verify Serial/Parallel Port Connections 

• Test Printer Operation 

• Perform PC Acceptance Tests 

• Compare System Performance 

• Find over 200 Different Viruses 

Whether you are a professional troubleshooter 
or a professional PC user, you’ll appreciate the fact 
that Checks'll 3.0 finds more types of problems, on 
more types of PCs, than any other program in the 
world. 

But don’t wait until your next problem to trv it. The 
more you work with PCs the more you need Che 
to avoid trouble before it starts. 

Call Touchstone TODAY! 

(714) 969-7746 or (800) 531-0450 




Touchstone 


Software Corporation 

2130 Main Street, Suite 250, 
Huntington Seach, CA 92648 


Checkin is a registered irachHTiRrk TcnjchgtnniB Software CoipoValion. Copyright TuuchSlbr 
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p 0 8 Mbytes of memory + 2 serial ports. 
p 0 Extended and expanded memory* LIM 4,0. 
P 0 Works with all of your programs. 
p 0 Run DOS or OS/2 effortlessly. 
p 0 Fast and simple switchless installation. 
p 0 Auto-configuration for all operating systems, 
u 0 Works in all Micro Channel™ computers. 
p 0 Expanded memory 10 times faster than Intel. 
p 0 Risk free guarantee. Two year warranty. 
p 0 IBM approved ID. Best price. Fast delivery. 

Call today 617-273-1818 or 1-800-234-4CEC 

fvSrM Capital Equipment Corp. 

Burlington, MA, 01803 

PS/2 mid Micro Channel arc trademarks uf IBM 


multisync, and while it works with most 
video boards, there are a few that it can't 
work with. 

We use a lot of monitors around Chaos 
Manor; machines often arrive without 
one. When that happens, the “standard” 
I generally hook up is the Princeton 
Graphic Systems Ultra-14 multisync 
monitor. Princeton monitors work with 
just about everything. They're rugged, 
they have good color, and they're very 
good value for the money. 

A Significant Trend 

I think one outstanding development for 
the year was one that no one else seems to 
have noticed at ail: Hitachi is shipping a 
really fast CD-ROM drive, the CDR- 
1700S. That's important because CD- 
ROMs are becoming increasingly impor¬ 
tant. A couple of months ago I said that I 
wished every library in the country had a 
CD-ROM drive. A reader wrote to tell 
me that's very nearly true already: li¬ 
braries are taking to CD-ROMs, which I 
suppose shouldn't surprise me. 

Meanwhile, Dak and other quality 
high-tech mail-order houses are selling 
CD-ROM discs and drives direct to con¬ 
sumers; this in itself will raise the in¬ 
stalled base, 

CD-ROM technology won't be com¬ 
pletely mature until the drives are both 
cheaper and faster, and some kind of eas¬ 


ily portable reader screen is available. 
When it's as convenient to carry a CD- 
ROM reader as it is to carry a book— 
even a large hardbound—the book indus¬ 
try will really fed the impact of CD- 
ROM competition. 

The screen hasn't been developed, al¬ 
though I understand that they now sell 
the Sony Bookman in Japan, which is 
getting closer to a real hand-held CD- 
ROM reader. No matter: long before we 
have portable CD-ROM readers, CD- 
ROM itself will have had a really signifi¬ 
cant impact on scholarship. Imagine, for 
example, exact and computer-enhanced 
images of the Dead Sea Scrolls taken in 
different light and contrast conditions 
and published on CD-ROM. This would 
give any scholar access to the primary 
documents: the entire cost of a high-reso¬ 
lution imaging system plus CD-ROM 
drive wouldn't come to more than the 
cost of a short trip to Jerusalem to view 
the documents themselves. 

The same could be done for other rare 
documents and images. In addition, ev¬ 
ery word ever published on the subject 
could be indexed and included with the 
images—and the total production cost of 
the package would be a few dollars per 
disc. There's enormous potential for 
CD-ROMs in scholarship and business. 

Hitachi's faster and cheaper drive will 
significantly increase the number of peo¬ 


ple using CD-ROM because it's easier to 
use; no more long waits for your data. As 
the installed base of CD-ROM drives 
grows, so will the effort put into making 
CD-ROM software. The result should be 
a satisfying positive feedback. When you 
couple fast drives with better retrieval 
software and new advances in the art of 
making CD-ROMs, you have the ingredi¬ 
ents of a new phase in the computer rev¬ 
olution. 

Hitachi makes (at least) two models of 
CD-ROM drives: one is shaped like a 
small shoe box, but, while faster than the 
older drive, it is no breakthrough. The 
other is shaped like a pizza box and is ex¬ 
tremely fast. The pizza box model, alas, 
requires you to use one of those horrible 
jewel-box carriers for your CD-ROM, I 
really hate those carriers because not 
only are they expensive—several dollars 
at least—but about half the time they're 
extremely hard to open. 

To get more information on the CD- 
ROM revolution, get yourself a copy of 
the catalog of the Bureau of Electronic 
Publishing (141 New Rd., Parsippany, 
NJ 07054, (201) 808-2700). The catalog 
is an education in itself: you won't be¬ 
lieve just how many CD-ROM products 
there are already. 

Because I think the rapidly expanding 
installed base of CD-ROM drives is ex¬ 
tremely significant, and that speeding up 
the CD-ROM reading process will do 
much for the industry, the Product of the 
Year Award goes to Hitachi for their fast 
CDR-1700S CD-ROM drive. 

CD-ROMs 

There were a number of outstanding CD- 
ROM products last year. Quanta Press 
(2550 University Ave. W, Suite 245N, 
St. Paul, MN 55114, (612) 641-0714) 
continues to pump out an amazing vari¬ 
ety of CD-ROM databases, including the 
CIA World Database, specialized stuff 
on agriculture, and so on. Their latest is 
Middle East Diary, a CD-ROM on the 
Middle East containing a great number of 
relevant documents on the history and 
culture of the area. The Bureau of Elec¬ 
tronic Publishing put out a collection of 
documents, some rare, all interesting, on 
U.S. history. Grolier has improved their 
Academic American Encyclopedia. 

There's also World Library’s Library 
of the Future Series, First Edition, This 
one has a great collection of 450 books— 
all classic and most in the public domain, 
but an interesting set—and better-than- 
adequate retrieval software. When I 
started playing around with it, I found 
myself reading Samuel Butler’s The Way 
of All Flesh until quite late into the night. 
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Not only that, but I went back to it rather 
than going to the bookstore and getting a 
copy, which tells me that they’ve made 
this easier to use than I thought it was. 
Library of the Future Series wins the 
User’s Choice Award as CD-ROM of the 
Year* 

The Software Scene 

As I said above, 1 have mixed emotions 
about Norton Utilities* Version 4*5 was 
extremely valuable* Norton Utilities 5*0 
did have a few improvements, but it left 
out some of what made version 4.5 so 
useful. I gather Symantec is fixing that 
now. Let’s hope so. 

On the other hand, if you have a Mac, 
you need Norton Utilities Mac. It’s what 
Mac users have been needing for years, 
even if they didn’t know it* Back on the 
PC scene, the latest version of Norton 
Commander has an imperfect, but very 
usable, MCI Mail management front end 
and several improvements. 

I use Norton Commander and Norton 
Utilities a lot; indeed, I routinely install 
these, along with LapLink from Travel¬ 
ing Software, before I begin testing any 
new machine. If you don’t have them, get 
them* Highly recommended. 

A candidate for best software is Out¬ 
side In. This is an extremely useful TSR 
program that lets you look into disk files 
of most popular word processors, spread¬ 
sheets, and databases (alas, Paradox and 
Q&A are not supported, although Q&A 
Write is, as are dBASE, FoxBase, Micro¬ 
soft Works, and several others). It runs 
on a PC and works with both PC and Mac 
files. You can import stuff from your 
files into your word processor. This is 
one of those programs that once you have 
it, you’ll wonder how you did without it. 
Definitely a User’s Choice Award. Rec¬ 
ommended. 

One of the neatest programs of the 
year is Grammatik IV, the style and 
grammar checker. It’s configurable, you 
can turn different rules on and off, and it 
works* I don’t put everything that I write 
through it, but when I’m in a hurry, I 
find it valuable; it often finds errors I’ve 
missed. Grammatik IV won’t teach an il¬ 
literate to be a professional writer, but 
it’s amazing how much you can learn by 
using it* User’s Choice. Recommended. 

The two most valuable products 1 got 
this year were GrandView 2.0 and Info 
Select* That latter is the “improved” ver¬ 
sion of the Tornado free-form database; 
once again, some of the improvements 
weren’t* 

On the other hand, Info Select can 
save you a great deal of time, and it’s a 
program you will actually use because 


Circle 60 on Inquiry Card, 



y* 8 Mbytes of fast 32 bit memory, 
y* Works in all Micro Channel™ computers. 

** Fast LIM 4-0 driver included. 

y 0 Provides extended and expanded memory. 

y 0 Easy switchless installation. 

y 0 Automatic configuration for DOS, OS/2 or UNIX. 

y 0 Risk free guarantee- Two year warranty. 

y 0 Accepted under IBM service contracts. 

y 0 From $299 to $998 with 8 Megabytes. 

I'* “Best price performance”, says PC Week - 
Call today 617-273-1818 or 1-800-234-4CEC 

Capital Equipment Corp. 
v2k2L9 Burlington, MA. 01803 

PS/2 iirid Micro Channel arc 1 trademarks of MM 


using it is pretty simple. You do have to 
spend some time puttering around, but 
go ahead and do that: it’s fun, and the 
best way to learn Info Select features. 

GrandView, for those few who don’t 
know, is Symantec’s outline program. It 
works* l have GrandView outlines on my 
portables, and when we’re at the beach 
house, I often retrieve an outline for 
character collection. GrandView can im¬ 
port and export to most word processors, 
although the results are likely to be a bit 
messy; the outline formatting gets in the 
way of conversion of the text. But that 
doesn’t even matter. I’m pleased to give 
GrandView and Info Select the User’s 
Choice Awards for Most Useful PC Soft¬ 
ware of the Year. 

Accounting 

I currently recommend Quicken for ac¬ 
counting. This is one of the few cases 
where I recommend something that I do 
not use: I still use the accounting package 
that I wrote back in CP/M days, largely 
for sentimental reasons, but of course I 
understand how it works* I don’t recom¬ 
mend that anyone else try it. 

Get Quicken. It’s easy to set up, it does 
the job, and you can arrange to have it 
pay your bills through a modem. I know 
a number of people who do it that way, 
and I intend to set up that capability Real 
Soon Now. If I’d had Quicken, I wouldn’t 


have bothered to write my own program* 
Quicken gets a User’s Choice Award* 
Recommended. 

Laptops 

There were many new laptops in 1990, 
and I expect more this year. I used about 
20 laptops in 1990 and find myself in 
agreement with the BYTE editors: the 
User’s Choice Award for Laptop of the 
Year is the Texas Instruments Travel- 
Mate 2000 LT286* Fair warning: it is not 
the laptop to take outside on the beach at 
noon; under those circumstances, you 
won’t be able to see the screen. Other¬ 
wise, though, the screen is quite visible, 
the power requirements are reasonable, 
and it’s light . I like it. 

Gadget of the Year 

There wasn’t any contest on this one. 

Several years ago, Stefan Possony, 
Francis X, Kane, and 1 wrote a book 
called The Strategy of Technology. Colo¬ 
nel Kane was at that time Director of 
Plans for USAF Systems Division. One 
of the strategic concepts he developed 
and got started was GPS, the Global Po¬ 
sitioning System: a series of navigation 
satellites that enabled those with suitable 
equipment to locate themselves within a 
few feet anywhere in the world* 

The entire series of GPS satellites isn’t 
up, but there are enough, and now comes 
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Accuvue 20-APF . $3545 

Hitachi America, Ltd. 

Office Automation 
Systems Division 
6 Summit Ave. 

Montvale, NJ 07645 
(201) 573-0774 
fax: (201) 573-7660 
Circle 1149 on Inquiry Card. 

All ChargeCard . $299 

Mounting Adapter Kit ... $50 
Ail Computers, Inc. 

1220 Yonge St. 

Toronto, Ontario, 

Canada M4T lWi 
(800) 627-4825 
(416) 960-0111 
in U.S.: (216) 564-7875 
fax: (416) 960-5426 
Circle 1150 on Inquiry Card. 

Amiga 3000 . $4999 

Commodore Business 
Machines, Inc. 

Computer Systems Division 
1200 Wilson Dr. 

Brandywine Industrial Park 
West Chester, PA 19380 
(215) 431-9100 
fax: (215) 431-9156 
Circle 1151 on Inquiry Card. 


Arche Legacy 386/33.. .$5195 
Arche Technologies, Inc. 

48881 KatoRd. 

Fremont, CA 94539 
(800) 422-4674 
(415) 623-8100 
fax: (415) 683-6754 
Circle 1152 on Inquiry Card. 

CDR-1700S...$995 

Hitachi Home Electronics 
America, Inc. 

Multimedia Systems Division 
401 West Artesia Blvd. 
Compton, CA 90220 
(213) 537-8383 
fax: (213)515-6223 
Circle 1153 on Inquiry Card. 

Cheetah Gold 486 ....$10,629 
Cheetah International 
7075 Flying Cloud Dr. 

Eden Prairie, MN 55344 

(800) 243-3824 

(612) 943-8690 

Circle 1154 on Inquiry Card. 

DJ-10 .$399 

Colorado Memory Systems, 
Inc. 

800 South Taft Ave. 

Loveland, CO 80537 
(800) 346-9881 
(303) 669-8000 
fax: (303) 669-0401 
Circle 1155 on Inquiry Card. 


Ergo Brick.$2495 

Ergo Computing, Inc. 

One Intercontinental Way 
Peabody, MA 01960 
(800) 633-1925 
(508) 535-7510 
fax: (800) 535-7512 
Circle 1156 on Inquiry Card. 


Grammatik IV . $99 

Grammatik IV for 
Windows . $99 


Reference Software, Inc. 

330 Townsend St., Suite 123 
San Francisco, CA 94107 
(800) 872-9933 
(415) 541-0222 
fax: (415) 541-0509 
Circle 1157 on Inquiry Card. 

GrandView 2.0 . $295 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800)441-7234 

(408) 253-9600 

fax: (408) 252-4694 

Circle 1158 on Inquiry Card. 


Graphics Xccelerator ... .$895 
to $2495 

Number Nine Computer 
Corp. 

725 Concord Ave. 

Cambridge, MA 02138 
(800) 438-6463 
(617) 492-0999 
fax: (617) 864-9329 
Circle 1159 on Inquiry Card. 

GS-310.$1595 

GoldStar Technology, Inc. 
3003 North First St. 

San Jose, CA 95134 
(408) 432-1331 
fax: (408) 954-1143 
Circle 1160 on Inquiry Card. 

HyperStore 1600.$900 

configuration modules .. $275 
to $400 

Perceptive Solutions, Inc. 

2700 Flora St. 

Dallas, TX 75201 
(800) 486-3278 
(214) 954-1774 
Circle 1161 on Inquiry Card. 

Info Select.$99.95 

Micro Logic Corp. 

P.O. Box 70 
Hackensack, NJ 07602 
(800) 342-5930 
(201)342-6518 
fax: (201) 342-0370 
Circle 1162 on Inquiry Card. 


the Magellan GPS NAV 1000 Pro to let 
all of us use the system. The Magellan is 
a hand-held, battery-powered gizmo con¬ 
siderably smaller than a shoe box. You 
use it by taking it outside, where it can 
see some satellites, and turning it on. It’s 
nearly that simple: there are good in¬ 
structions in the Training Guide, and 
more instructions are on the unit itself. 

Once it has been set up, it will tell you 
where you are to within some 30 feet. It’s 
a bit faster if you already know your alti¬ 
tude; if you don’t, Magellan will find 
that for you, too. The unit comes with an 
auxiliary power source and software and 
cabling to let you use it with your laptop. 

Magellan is the User’s Choice Award 
Gadget of the Year. 

Keep Them Flying 

I don’t know what category to put this in: 
All Computers’ All ChargeCards will 


put new 386SX life into your old 286 ma¬ 
chines. They work with nearly anything, 
including the Zenith Z-248; one of my 
old friends from ARPANET has used 
these to update about 50 of the govern¬ 
ment-model Z-248s and is very happy 
with them. 

You probably don’t have that many 
machines, but if you’ve got an AT and 
want to run Windows or Desqview, get 
the appropriate All ChargeCard for your 
machine; you won’t be sorry. The All 
ChargeCard gets a User’s Choice Award. 
Recommended. 

Games 

It was a good year for computer games. 
Two notable ones were Lucas Films’ 
Secret of Monkey Island, which is both 
fun and hilarious, and Interplay Produc¬ 
tions’ Lord of the Rings, which has flaws 
but is well designed and can be fun. Cen¬ 


turion, Defender of Rome, from Elec¬ 
tronic Arts is great fun, if a bit disap¬ 
pointing overall. 

Koei improved their largely script ad¬ 
venture games and took the odious copy 
protection off. Koei games require a bit 
of patience: you won’t win quickly, but 
there’s considerable satisfaction in doing 
it. Harpoon from Microprose Software 
was easily the best modern war game of 
the year. 

It was a good year for game equip¬ 
ment, too. We put a Sound Blaster sound 
board into the Arche Legacy 386/33, and 
the Ad Lib sound board into the Cheetah 
486, and hung a pair of Radio Shack 
stereo speakers on each board. There’s a 
lot of software that can take advantage of 
good speech and sound boards, and they 
enhance the fun of computer gaming. 

With all that said, despite the general 
excellence of the games this year, there 
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LANtastic 3*2 

starter kits.$525 to $899 

extra adapter cards.$249 

to $399 

Artisoft, Inc. 

Artisoft Plaza 
575 East River Rd. 

Tucson, AZ 85704 
(602) 293-6363 
fax: (602) 293-8065 
Circle 1163 on Inquiry Card# 

LaserJet IIP......... $ 1495 

Hewlett-Packard Co. 

19310 Pruneridge Ave, 

Cupertino, CA 95014 

(800) 752-0900 

(408) 725-8900 

Circle 1164 on Inquiry Card# 

Library of the Future 
Series, First Edition CD- 

ROM .........$695 

World Library, Inc. 

12914 Haster St. 

Garden Grove, CA 92640 
(800) 443-0238 
(714) 748-7197 
fax: (714)748-7198 
Circle 1165 on Inquiry Card, 

Mac Ilex...,.,.....,..$4669 

Apple Computer, Inc. 

20525 Marian i Ave. 

Cupertino, CA 95014 

(408) 996*1010 

Circle 1166 on Inquiry Card# 


Magellan GPS NAV 

1000 Pro......,$3750 

Magellan Systems Corp. 

260 East Huntington Dr. 
Monrovia, CA 91016 
(818) 358-2363 

Circle 1167 on Inquiry Card. 


Modula-2 

standard version .$199 

extended version.$395 

Jensen & Partners 
International, Inc. 


1101 San Antonio Rd,, 

Suite 301 

Mountain View, CA 94043 
(800) 543-5202 
(415) 967-3200 
fax: (415) 967-3288 

Circle 1160 on Inquiry Card. 


Outside In . $99 

network version, _.... ,$295 


Systems Compatibility Corp, 

401 North Wabash, Suite 600 

Chicago, IL 60611 

(800) 333-1395 

(312) 329-0700 

fax: (312) 670-0820 

Circle 1169 on Inquiry Card* 


PC Mouse III.$149.95 

Mouse Systems Corp. 

47505 Seabridge Dr. 

Fremont, CA 94583 

(415) 656-1117 

Circle 1170 on Inquiry Card. 

Quicken 4.0 .$59.95 

Intuit 

155 Lin field Ave. 

Menlo Park, CA 94025 
(800) 624-8742 
(415) 322-0573 
fax: (415) 322-1597 
Circle 1171 on Inquiry Card. 

Railroad Tycoon.$59,95 

Microprose Software 
180 Lakefrom Dr. 

Hunt Valley, MD 21030 
(800) 879-7529 
(301)771-1151 
Circle 1172 on Inquiry Card, 

SmartCache Model 

PM3011/70 .,,.$1150 

Distributed Processing 

Technology 

132 Candace Dr. 

P.O. Box 1864 
Maitland, FL 32751 
(407) 830-5522 
fax: (407) 260-5366 
Circle 11 73 on Inquiry Card. 


33-MHz 386 VGA.$3195 

Gateway 2000 
610 Gateway Dr, 

North Sioux City, SD 57049 
(800) 523-2000 
(605) 232-2000 
fax: (605) 232-2023 
Circle 1174 on Inquiry Card. 

TrackMan Trackball 


serial version.,.$139 

bus version....,.$149 

Logitech, Inc, 


6505 Kaiser Dr. 

Fremont, CA 94555 

(800)231-7717 

(415) 795-8500 

fax: (415) 792-8901 

Circle 1175 on Inquiry Cord. 

TravelMate 2000 

LT286 , .. $3999 

Texas Instruments, Inc. 

P.O. Box 2022230 
Austin, TX 78720 
(800) 527-3500 
Circle 1176 on Inquiry Card, 

Wing Commander .... $69.95 

Origin Software 

110 Wild Basin, Suite 330 

Austin, TX 78746 

(800) 999-4939 

(512) 328-0282 

Circle 1177 on Inquiry Card. 


wasn’t much dispute over which ones are 
the games of the year. There are two: 
one, Microprose’s Railroad Tycoon, is 
the next best thing to having a wonderful 
set of electric trains. 

The other outstanding game is Wing 
Commander from Origin Software. This 
is the kind of game I generally don’t like: 
it’s a shoot-’em-up in space. However, 
they’ve got the story line down pat, and 
the game sucks you right into the action; 
once you start playing, you find—or at 
least I found—the darn thing irresistible. 

Both these games can be played on 
EGA systems with standard IBM sounds, 
but that’s not the way to enjoy them. For 
Wing Commander, get a Sound Blaster: 
it comes with a game control port, and I 
guarantee you will get a joystick if you 
get hooked. For Railroad Tycoon, either 
Sound Blaster or Ad Lib will do fine. You 
will also want to have VGA, and Wing 


Commander can take advantage of EMS 
memory. 

Wing Commander and Railroad Ty¬ 
coon tie for Game of the Year. I still play 
them both. 

Winding Down 

The book of the month is a new transla¬ 
tion of The Iliad by Robert Fagles. I 
don’t read Greek, but it’s clear to me this 
is what Homer had in mind. It reads 
like—well, like a highly entertaining 
epic. 

The computer book of the month is 
Bob Brant’s Build Your Own Macintosh 
and Save a Bundle (Windcrest Tab 
Books). I once swore Fd never review 
another Tab book because of the horrible 
editing, but clearly the company has 
changed since being bought by McGraw- 
Hill. Brant’s book is definitely worth 
having whether you contemplate building 


your own Mac or not, since it will also 
help you understand and maintain the 
machine. It goes into everything from 
the Mac Plus to the Ilfx; accelerators; 
add-ons, including video; and more. 
Well written and easy to read. 

Now back to work: Niven and I will 
finish Fallen Angels this week, a 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, do BYTE , 
One Phoenix Mill Lane , Peterborough , 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply , You can also 
contact him on BIX as “jerryp, ** 
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ALTEC TOWERS 
ABOVE THE REST 

Now you can have the power and performance of Altec’s fully loaded 486 EISA 
Tower delivered to your doort Check out these outstanding features: 


$5295 


486 EISA TOWER 

□ Intel486-25 CPU □ 4 Meg RAM □ 1 .2 MB 5.25" driveI 11.44 MB 3.5” drive□ 150 MB 13ms 
ESDI hard dirve □ ESDI controller with 32K cache □ 16-bit VGA card with 1 MB □ 14" VGA 
monitor (1024x768} IJ 2 serial. 1 parallel & 1 game ports □ 101 -key Keyboard I I MS Window 3.0 

□ Hi-Res serial mouse □ MS-DOS 3.3 or 4.01 (486 ISA SYSTEM $3895) 


"AllecZip 386s are solid machines featuring 
brand-name parts. A goad buy, 
they are clearly affordable " 

PC iWaoaz™. May 341 «H 

'Computer users should find Altec machine 
an excellent value with good performance." 

PC toagazin*. July t990 


Altec sets the standard for the highest quality design and 
manufacturing of alt our products. We're fast, friendly, and 
ready to help you select the right features for your needs. 
Take a look at some of our other great systems: 






Altec’s Guarantee: 

* 30 day money-back guarantee 

* 2 year warranty for parts and labor 

* Free 4 months on-site service 

* Lifetime tolMree technical support 


r' 


■ 


386/33 VGA $2695 

I J Intel 386-33 CPU : ! 64K Cache I 14 Meg RAM U 1,2 MB 5.25" 
drive □ 1.44 MB 3.5" drive J104 MB IDE hard driven 16-bit VGA 
card with 1 MB I 114* VGA monitor (1024x768) □ 2 serial. 1 
parallel & 1 game ports □ 101 -key Keyboard i j MS Window 3.0 

□ Hi-Res serial mouse □ MS-DOS 3.3 or 4.01 

386/25 VGA $2395 

□ Intel 386-25 CPU t 4 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 
MB 3.5" drive □ 104 MB IDE hard drive f 1 16-bit VGA card with 1 
MB □ 14" VGA monitor {1024x768} □ 2 serial, 1 parallel & 1 game 
ports D101 -key Keyboard I I MS Window 3.0 □ Hi-Res serial 
mouse □ MS-DOS 3.3 or 4.01 

386/SX VGA $1795 

□ 2 Meg RAM □ 1.2 MB 5.25" drive I 11.44 MB 3.5" drive t i 40MB 
IDE hard drive I 116-bil VGA card wilh 512k □ 14" VGA monitor 
(1024x768)112 seriaL 1 parallel & 1 game ports □ 101-key 
Keyboard U MS Window 3 0 □ Hi-Res serial mouse C MS-DOS 
3.3 or 4.01 

(20 Mhz version add $150} 

286/12 VGA COMBO $1595 

□ 1 Meg RAM' 11.2 MB 5.25" drive □ 1.44 MB 3.5" drive L 40MB 
IDE hard drive III 16-bit VGA card I 114” VGA monitor (640x480) 

□ 2 serial. 1 parallel & 1 game ports i" ! 101-key Keyboard □ Serial 
Mouse 1 MS-DOS 3.3 or 4.01 □ Panasonic 1180 printer W/cable 

□ Surge Protector 

286/12 VGA STAR $1195 

□ 1 Meg RAM i 11.2 MB or 1 44MB drive LI 40MB IDE hard drive 

LI 16-bit VGA card .□ 14" VGA monitor (640x480, .41 mm) □ 2 serial, 
1 parallel & 1 game pons □ 101 -key Keyboard □ MS-DOS 3.3 


A 


LI 

V 

E 

C 

Technology Corp. 


ORDER: 1-800-255-9971 
Tech Support: 1-800-255-9968 


Policy .Same day stopping will standard cefiguraltons tor orders belrw& 3 PM ESI 

Shipping and handling extra Pergonal and company checks rsquire 10 days Jo deaf. 
Pncas are subject Is change, and alt items are subject to availatoiHy Ail retof ns musl 
be shipped prepaid insured, in original rajndiiian. and complete with documonlalion 
AN retorns, musl have RMA number 30 day money-back guarantee does not Include 
shipping. Mo surcharge for Visa 4 Master Card, 2% lor Arnencan Express 


Altec T chnology Corporation » 18555 East Gale Avenue * Industry, CA 91748 • 818/912-8688 • FAX: 818/912-80* 

Circle 17 on Inquiry Card, 
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WAYNE 

Windows and the 
Business Workstation 


T here was once a time when picking out a com¬ 
puter for your business was relatively easy. You 
went down to the computer store and looked at 
all the machines on display* If you were lucky, 
the computer salesperson would show up to 
keep you company and tell tall tales. Eventually, your 
decision came down to how big you wanted the hard 
disk drive to be and whether you wanted a color moni¬ 
tor. For a while, at least, IBM-compatible computers 
were true commodity items. 

Now, things have changed. While many machines 
can still be looked on as generic clones, the commodity 
nature of the computer business has been changed for¬ 
ever with the advent of graphical user interfaces. GUI 
packages require significant system resources, and the 
level and selection of resources depends heavily on the 
applications for which you plan to use the computer. It 
makes a great difference whether you use a machine for 
word processing or for massive spreadsheets and multi¬ 
tasking* 

So what do GUIs demand of today's business work¬ 
station? Assuming that you're planning to use Micro¬ 
soft Windows 3*0, and that you plan to use several ap¬ 
plications concurrently, you'll need a laige hard disk 
drive and a lot of memory. But that's not all. 

Workstation for Windows 

Here's how I have a Gateway 2000 386/25 configured 
for use as a platform for both networking and for Win¬ 
dows 3.0: 4 megabytes of RAM, a 150-MB ESDI hard 
disk drive, a Super VGA video controller, an 80387 
math coprocessor, and a 3Com 3C503 Ethernet card. 

A high-end machine? You bet, but I do a lot of multi¬ 
tasking, and the workstation must also communicate 
with Novell NetWare 386. Some users could do just 
fine with a 386SX-based machine if their multitasking 
needs were more limited. Still others could use a less- 
expensive 286-based machine, but they'd lose the abil¬ 
ity to multitask DOS applications. 

In general, the requirements for a useful workstation 
have changed greatly over the last few years. Where 
once a 64GK-byte, 8088-based machine was fine, the 
advent of Windows 3.0 makes a 386- or 386SX-based 
machine more useful. Keep in mind, though, that the 
useful economic life of a personal computer is only 
three years, and the useful hardware life is about five 
years* For that reason, there's no point in worrying 
about requirements that might crop up more than a cou¬ 
ple of years hence. The reason for this is that most com¬ 



panies amortize their computer purchases over three 
years, which is reasonable given the rate of change in 
the industry. For some companies, it takes five years to 
depreciate hardware, and by then most computers are 
only marginally useful if they are running at all. 

A couple of the items on my standard Windows work¬ 
station aren't strictly necessary for all Windows users* 
One is the math coprocessor, but I'm using that in sup¬ 
port of some graphics pack¬ 
ages that I'll be telling you 
about in a few months. Mean¬ 
while, a few other packages, 
such as Microsoft’s Excel 
3.0, also take advantage of the 
math coprocessor* Likewise, 
a hard disk drive as large as 
150 MB may be overkill for 
some users, but many of to- 
day's applications, especially 
those intended for Windows, 
use many megabytes of hard 
disk space. Extra space costs 
relatively little, and you'd be 
surprised at how fast it can 
disappear. 

One of the other facts that 
I’ve found in the months since 
Windows 3.0 was shipped is 
that the number of applica¬ 
tions supporting Windows has 
increased dramatically. This 
was highlighted by the fact 
that I managed to fill up the 
entire 150-MB hard disk on 
the Gateway 2000 almost as 
soon as I began installing 
Windows-related software. 

The disk space on the file 
server offered some relief, but 
that's starting to fill up, too. 

In some cases, the surge in 
applications designed for Windows has meant that the 
learning curve for users is less steep than it once was. 
Many applications use similar actions to create similar 
results, although the environment is not nearly as stan¬ 
dardized as you would find on the Macintosh, for ex¬ 
ample. On the other hand, many applications work fine 
in a Windows environment but do not use the Windows 
interface. In many of these applications, the use of the 


GUIs such as Windows 
3.0 complicate 
PC purchase decisions 


ILLUSTRATION ROBIN JAHEAUX © 1991 
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software under Windows may cost you 
some utility. I have found, for exam¬ 
ple, that WordPerfect 5 .1 cannot find the 
mouse when used under Windows, 

Problems with Windows 
When I wrote about some of the problems 
with Windows in the BYTE IBM Special 
Edition last fall, some readers took issue 
with my statements. This caused me to 
check more carefully, but in the process 
I found that problems were more wide¬ 


spread than T had previously suspected. 
In short, Windows can be fairly fussy 
about its hardware environment, and it 
won't run on everything or work with 
software or hardware you might already 
be using. Also, some things about the 
Windows environment seem to stretch 
the limits of knowledge for many users. 

Some machines, for example, simply 
won't run Windows 3.0 at all. There are 
a couple of IBM PC clones in the BYTE 
offices in Peterborough that won't run 


Windows, despite the combined efforts 
of the BYTE staff. To this day, senior 
editor Ken Sheldon has to take our word 
for the existence of Windows, since he 
is one of the unfortunates who has been 
assigned a non-Windows-capable com¬ 
puter. There was a time when I didn’t 
think that Windows would run on the 
Gateway 2000, either. In that case, it 
turned out that the Windows driver for 
the ATI video card installed in the ma¬ 
chine was defective. When I told Win¬ 
dows that the card was a generic VGA 
card, the problems disappeared, but not 
before I became convinced that Windows 
multitasking bordered on the mythical. 

A Taxing Problem 

Some things still escape precise descrip¬ 
tion with Windows 3.0. On New Year's 
Day, for example, I spent a few minutes 
installing MacInTax for Windows from 
SoftView. This is an excellent package 
that I began using last year after a few 
years of using PC Tax Cut. One of the 
things you do with MacInTax for Win¬ 
dows is install a slew of those fonts the 
IRS loves. The fonts are required for 
MacInTax to work with the HP LaserJet 
III and compatibles. Once 1 saw that the 
fonts weren't all that hard to install, I 
went ahead and installed more soft fonts 
for the LaserJet that I had on hand. Fi¬ 
nally, in a fit of font fiddling, I installed 
ZSoft’s SoftType, which has yet more 
fonts for use with Windows, 

Once 1 did this, MacInTax for Win¬ 
dows would no longer print property, A 
once-perfect tax form would now show 
odd blank spaces in some places and su¬ 
perimposed text in others. I still don't 
know why it’s doing this, although I sus¬ 
pect that I’ll have to reinstall MacInTax 
for Windows to cure it. While normal 
users don’t go through font orgies, the 
fact that installation of unrelated soft¬ 
ware can have an effect on a Windows 
package is something that users need to 
be aware of and to look for if results are 
not as anticipated. 

Networking with Windows 

Just when you think you have a handle on 
the Windows challenge, there's always 
the challenge of networking. Once I got 
the Gateway 2000 up and running reli¬ 
ably with Windows, Unisys sent me its 
latest i486-based computer. Included 
with the machine was yet another copy of 
Windows 3.0. Since I was eager to use 
this machine, and since I have a certain 
upper limit on the amount of machinery 
that I have space for, I decided almost 
immediately that I'd need to add both 
machines to the LAN if I expected to be 


BY HAND. OR BY NOON 



Now With International Characters 

Evm complex flowcharts that once took 
days to perfect can be presentation-perfect - 
in no time! 

Quick to master and a snap to use, 
Patton St Patton's flowcharting software is the 
standard of both large and small businesses 
around the world — and is available through 
all major software dealers. 

See your dealer today! Or, for a 
"live," interactive demo disk, call: 

408-778-6557, ext. 5555. 

FAX: 408-778-9972. 



PATTON & PATTON 

Software Corporation 
Excellence in charting the flow of ideas! 


Works on IBM Si 100% compatible PC r s r supports CGA/EGAA/GA and aver 150 dot matrix and laser printers, 
with multiple print densities and ID font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is a registered trademark gf International Business Machines Corporation, 1104 
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LOOKS LIKE A JOB 
FOR MINUTEMAN. 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in m 
the event 

of power : l I "*"3^ 
failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1 - 800 - 238-7272 



STAN DBY U PS MO DE LS 

300 VA to 2300 VA 

Sinewave output: 1 
msec Transfer 

0N-UNE U PS MODELS 

500 VA to 10,000 VA 

Static by-pass standard 

True on-line sinewave 
outputs 



unman shutdown 

Via your operating 
system or our software, 
interfacing: 

Novell 286 VAP and 
386 NLM 

ELS Level II 

AJX for IBM RS6000 
Version 3.1 & up 

AIX for IBM RT 
Version 2,2J & up 

3COM 

LAN Manager 
Banyan Vines 


AT&T 3B2 


AT&T UNIX 386 
Version 3,2 


SCO UNIX 386 
Version 3,2 & up 


SCO XENIX 386 
Version 2J,2 & up 


SCO XENIX 286 
Version 2.2J & up 

Sun OS Sun 4 
4.03 & 4.10 & up 

Sun SPARC Version 
4,03 & 4.10 & up 


SUN OS Sun 3 
Version 4.01 & up 

DEC V MS Version 
5.1 & up 


Custom configuration 


fflfl UH 

*4VHk mp 


TESTEDand 

APPROV€D 


International Models: 220v 240v 
Novell approved UPS monitor boards 



UNINTERRUPTIBLE POWER SUPPLIES 


© Para Systems, Inc, 1455 LeMay Drive, Carrollton, Texas 75007 Phone: 214-446-7363 FAX: 214446-9011 

Cirrle 906 nr Innniru f nrrl 
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ITEMS DISCUSSED 


3C503 .... $295 


Gateway 2000 386/25...$3195 

Gateway 2000 1 Inc. 

610 Gateway Dr, 

North Sioux City, SD 57049 
(800) 523-2000 
(605) 232-2000 
Cird« 1222 on Inquiry Card. 

MacInTax for Windows 3.0 .... $99 
SoftView 

1721 Pacific Ave,, Suite 100 
Oxnard, CA 93033 
(800) 525-1065 
(805) 385-5000 

Cirde 1223 on Inquiry Card. 

Manifest.... $59.95 

Quarterdeck Office Systems 
150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9701 

Circle 1224 on Inquiry Card. 

NetWare 386..,..$7995 

Novell, Inc. 

122 East 1700 South 
Provo, UT 84606 

(800) 453-1267 

(801) 379-5900 


able to print on the LaserJet with them. 

This meant that I’d have to find a way 
to make Windows 3.0 work on a net¬ 
worked computer, and that Td have to do 
it in the 386 enhanced mode. As it turns 
out, networking with Windows is not al¬ 
ways easy, and it's not even always possi¬ 
ble. While I was able to add both the Uni¬ 
sys 486 and the Gateway 2000 to the 
LAN, I had to change to new network in¬ 
terface cards to do it. In some cases, even 
that’s not enough. 

The first thing I did was try using a 
Micom/InterLan 5010 Ethernet card that 
was already installed in the Gateway 
2000. I never found the proper combina¬ 
tion of I/O addresses and interrupts to let 
the machine work with Windows 3.0 and 
the other peripherals that were attached. 
Since 3Com had sent me some of its 
3C503 Ethernet cards at about that time, 
I tried those instead. The default settings 
didn’t produce any better luck than I had 
had with the card that it replaced. One 
important difference, though, is that the 
only setting on the card that I had to set 
with jumpers was the I/O address. Ev¬ 
erything else was set with software, 
which made finding a usable combina¬ 
tion much easier. 


3Com Corp. 

3165 KiferRd. 

Santa Clara, CA 95052 
(800) 638-3266 
(408) 764-5000 
Circle 1226 on Inquiry Card. 

Unisys Personal 

Workstation 2 486/25 .$10,795 

Unisys Corp. 

P.O. Box 500 

Blue Bell, PA 19424 

(215)986-4011 

Circle 1227 on Inquiry Card. 

Windows 3*0,,.,, . ,..$149 

Microsoft Corp, 

1 Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 


As it turned out, the default I/O ad¬ 
dress of 300 hexadecimal conflicts with 
many VGA cards, including those in both 
the Gateway 2000 and the Unisys. This 
doesn’t seem to matter unless you’re run¬ 
ning Windows 3.0 t which meant that I 
could use either Windows or the net¬ 
work, but not both. I solved the problem 
after asking for advice on BIX and doing 
a bit of sleuthing with Manifest from 
Quarterdeck Office Systems. I changed 
the jumper to a new I/O address, 2E0h, 
and told the NetWare shell to use IRQ5. 
After that, everything worked fine. 
Unfortunately, all such solutions are 
not so easy. Many users of Token Ring 
cards, for example, have found that they 
have to tell Windows 3.0’s memory man¬ 
ager to exclude large segments of mem¬ 
ory. Even worse, users of some North- 
gate Slimline computers have found that 
there is no way to use ARCnet and Win¬ 
dows at the same time. Because these 
machines have their video card on the 
motherboard, and because of the way 
they handle memory, the Windows 3.0 
memory manager is unable to resolve the 
conflicts between the requirements of 
ARCnet cards and the requirements of 
the video hardware. At this point, a solu¬ 


tion short of buying a third-party video 
controller apparently doesn’t exist. Most 
Northgate computers don’t have this 
problem, nor do all the company’s Slim¬ 
line machines, but some of them do. 

Once you have Windows 3.0 and the 
network running at the same time, you 
can switch between network resources 
and those on your workstation easily, for 
the most part, although there still can be 
surprises. For example, Windows dis¬ 
plays each virtual disk drive on your net¬ 
work as if it were a real drive, and when 
you use the File Manager to switch to that 
drive, it reads the entire file server so 
that it can get you a picture of the direc¬ 
tory, This is fine on some file servers, 
but as hard disk drive sizes grow, the 
time required for this increases, and 
while it’s going on, there is a fair amount 
of disk activity on the server. 

In extreme cases, the File Manager 
can use up a significant amount of time, 
such as when you’re using a good-size 
VAX as a file server. If the VAX is heavi¬ 
ly loaded and traffic is slow because of 
that, you can wait for several minutes 
while the File Manager tracks down the 
VAX’s directory structure. The added 
disk activity, meanwhile, can also slow 
down access for other users, especially if 
the computer that you’re using for your 
server isn’t quite big enough for the job. 

Despite the difficulties, the results can 
be rewarding for those who want to use 
Windows 3,0 in a networked environ¬ 
ment. Keep in mind that you need to buy 
hardware that will support the needs of 
Windows, and you need to buy from a 
vendor that will offer adequate support. 
Part of this comes from making sure that 
all your requirements are met, rather 
than from simply buying whatever is 
cheapest or best known. Likewise, the 
solution to selecting the best workstation 
may take work and time, so be prepared 
for that as well. Finally, it all depends on 
dearly defining your requirements. That 
way, both you and the vendor will know 
what your goals are and will have a better 
chance of meeting them. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and technical director of the 
Network Integration Group of American 
Management Systems, Inc . (Arlington , 
VA). He consults with the federal govern¬ 
ment on microcomputers and communi¬ 
cations. You can contact him on BIX as 
" waynerash , " or in the to. wayne con¬ 
ference. 

Your questions and comments are wel¬ 
come, Write to: Editor f BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458. 


Orel* T 228 on Inquiry Card. 
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■ PC Magazine Editor's 
Choice (December25, 1990) 

■ Finalise PC Magazine 
Award for Technical 
Excellence, 1990 

■ CompuAdd's award¬ 
winning customer 
service 




C O M P U A DD 3 3 3 T : B E S T 

'» ^ s />» ' i yiN,,, 

Look Inside the "Power 
User's Dream Machine" 

PC Magazine, December 25, 1990 



Inter" 1 33MHz 386 
microprocessor, 
Phoenix BIOS. 64KB 
cache, math 
coprocessor socket 
(supports Intel 80387 
or Weirek 3167). 


Five ha If-hetght internal 
drive bays 


Parallel port and 
iwo senat ports built 
in to system board. 


Motherboard designed 
by CompuAdd 
engineers to stretch 
the 386 performance 
envelope with the 
opiional high-speed 
SRAM card. 


Compy Add-exclusive 
"hot Slot" designeo for 
maximum performance 
with the CompuAdd 
HardCache : ESDI 
controller. 


, 'i 

•• • 


CompuAdd-exclusive 
"hot slat" desrgned to 
maximize performance 
with the CompuAdd 
HhRez VGA card 


Room for up to 16MB 
DRAM .on.memory 

board 


FREE CompuAdd 
Windows 30. FREE 
CompuAdd MS-DOS 
4.Q1 and FREE 
Microsoft Working 
Models preloaded on 
hard drive models. 


FREE CompuAdd 
mouse 


"The case features 
quality construction 
throughout" (PCM 
12 / 25 / 90 ); .. 
















OVERALL PERLORMANCE 


CompuAdd's Hot Slots 
Boost 333T Performance 


Look Inside the 
CompuAdd 
333T* You'll see 
what prompted 
PC Magazine to 
call it "a speed 
demon" and 
"a power user's 
dream machine" 
in its review of 45 
leading 33MHz 
386 computers. 

You'll see CompuAdd-exclusive "hot 
slots," two 16-bit expansion slots 
designed to maximize performance of the 
CompuAdd HardCache/ESDI controller 
card and the CompuAdd Hl-Rez VGA card. 
Each slot still works perfectly with a 
standard 16-bit expansion card, should you 
choose that option. And you'll see a moth¬ 
erboard designed by CompuAdd to take 
maximum advantage of the optional, ultra 
fast SRAM board. 

Now, run the 333T. 

You'll see the speed 
that makes it the 
fastest 33MHz 386 
computer you can buy — 
as measured by top 
scores on seven of nine 
PC Labs benchmarks, 
including the 386 In¬ 
struction Mix Text, In 
its review, PC Magazine 
said the CompuAdd 
333T "scored the best 
time in the group, or 

close to it, on every test we put it through, 
boasting the best overall performance in 
the field" 


The CompuAdd 333T is the right choice 
when you need full-scale multitasking 
capabilities in either a reliable network 
file server or a powerful standalone 
workstation. 

Compare 
the 333T. 

You'll see 
why PC 
Magazine 
praised its 
"top-notch 
expandabil¬ 
ity" and its 
"quality con¬ 
struction 
throughout," 
and why PC 
Magazine 

concluded that the 333T was the "best 
value in an intelligently designed PC." 

You'll see that in value and performance, 
the competition can't touch the 

CompuAdd 333T. With the 
CompuAdd 333T at the 
heart of your network, you'll 
have the power, speed and 
expandability you need. 
Speed to keep your work 
flowing. Power to run 
today's — and tomorrow's 
— 32-bit software. Expanda¬ 
bility to grow with your 
business. And the 
CompuAdd commitment to 
quality and service. 

Call today for a CompuAdd value on the 
computer PC Magazine says "will be 
hard to beat at any reasonable price," 





CompuAdd 

Customer driven, by design. 

12303 Technology, Austin, Texas 78727 
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EDITORS' I 
CHOICE | 


DflCHinU&f 25, 199D 
CafnpuAdd 333T 


CompuAdd 333T: 
Best Overall Performance 


19 9 0 

- FINALIST - 
PC Mog&zmt Award 
lof Tech mcal Excel Lance 



PCS 

CompuAdd 333 and 333T 
CompuAdd Corp. 


CompuAdd 333T 

The 333T is a proven winner, picked 
as Editors' Choice in PC Magazine , 

December 25, 1990! And picked as a 
finalist for PC Magazine's 1990 PC 
Technical Excellence award! It's the 
fastest 33MHz 386 system you can 
buy ■— as determined by top scores on 
seven of nine PC Labs benchmarks* In 
selecting the 333T as Editors' Choice, 
the editors credited the CompuAdd 
333T with "the best overall perform¬ 
ance in the field." 

CompuAdd 333 Full Profile 
The CompuAdd 333 Full Profile 
desktop system has the exact same 
performance as the 333T. Only the 
case is slimmed down. The Full Profile 
model sports three half-height front access and two half-height 
internal 5.25" drive bays, six 16-bit and one 8-bit expansion slots* So 

you have plenty of room to add extra 
drives and option cards. 

Whether you use it as a network 
server or as a powerful standalone 
workstation for CAD/CAM, database 
management, spreadsheet applica¬ 
tions or desktop publishing, the 
CompuAdd 333T or 333 gives you the 
fastest 32-bit computing power you 
can get in a 33MHz 386 system! 

CompuAdd Value 
CompuAdd built its reputation on 
giving you high performance com¬ 
puters at unbeatable values! Don't 
just take our word for it. An independent vendor-neutral survey of PC 
users asked people how satisfied they are with their PC purchases. 
CompuAdd received the best endorsement any manufacturer could ask 
for— CompuAdd ranked #1 for Value/Price, Quality, Commitment to 
the Customer and Overall Satisfaction! 

The researchers did not use vendor-supplied customer lists. The inde¬ 
pendent, statistically valid survey ranked 25 leading PC manufactur¬ 
ers, including IBM, Compaq, Apple and Hewlett-Packard. 

Cal! today for more details on Compu Add's award-winning 
products and service! 




CompuAdd 333T and 333FP 
Features 

■ 80386 microprocessor running at 
33MHz 

■ 4MB DRAM expandable to 16MB 

■ 0 wait-state cache memory 

■ High-speed cache memory controller 
with 64KB SRAM cache 

■ 5.25" L2MB or 3.5" 1.44MB diskette 
drive 

■ Dual diskette controller 

■ Six 16-bit and one 8-bit expansion 
slots 

■ Four ha If-height front access and five 
half-height internal 5.25" drive bays 
(Full Profile has three half-height 
front access and two half-height 
internal 5,25’ f drive bays) 

■ One built-in parallel and two serial 
ports 

■ 80387 or Weitek 3167 math 
coprocessor socket 

■ FREE CompuAdd serial mouse 
$24.95 value 

■ FREE CompuAdd Windows 3.0 
$149 value 

■ FREE Microsoft Working Models 

■ FREE CompuAdd MS-DOS 4.01 
$89 value 

CompuAdd 333T base system 
$2775 - 66656 

CompuAdd 333 Full Profile base 
system $2595 - 6666S 

Enhanced 333 systems upgrade base 
system features with: 150MB ESDI 
drive, CompuAdd Hard Cache/ESDI 
controller with 1MB RAM, 1024 x 768 
color monitor, CompuAdd Hi-Rez 
VGA card with 512KH RAM and 
640KB SRAM card. 

CompuAdd Enhanced 333 Full Profile 
$5395 - 66669 

CompuAdd Enhanced 3333" 

$5575 - 66660 


333 Monitor and Hard Drive Options 


333TBOMB 
333T 200MB 

333 mm 

333 200MB 


MGA 

6665 B - $3575 
66661 -$3975 
66667 - 13395 
66670 - $3795 


CVGA 

66659 - $4055 
66662 - $44SS 
6666$ ■ $3875 
66671 - $4275 


CompufldcT 

Customer driven, by design. 

■ Call 800-456-6008 7^™ 

Hotira Monday - Friday 7:00am to 9:00pm CST; Saturday 9:00am to 500pm C5T 

12303 Technology, Austin, Texas 78727 


ra 


800-387-3266 


1*1 


95^000100401 


0800-373535 


m 01306009 1 I 


140364675 
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BYTE columnists, 
staff, and contributors 
debate the issues 


Whither Innovation? 


R oundtable is a forum in which BYTE 
editors, columnists, and contributors debate 
key issues that affect how you purchase and 
use hardware and software. The “conversations” 


take place on BIX. 

KEN SHELDON: Looking back at the history of the 
personal computer, innovation sometimes came from 
large companies, which funded research through facili¬ 
ties such as the Xerox Palo Alto Research Center, but 
just as often it came from garage shop inventors (a la 
Jobs and Wozniak) who left large companies or who 
started their own companies (a la Gates). So where do 
people look for innovation today? Is it still possible for 
the mythical “little guy” to make a better mousetrap? 
Or do you have to be a highly funded company to make 
your mark now? What are the things stifling innova¬ 
tion? What can people do to encourage it? 

JERRY POURNELLE: With better languages come bet¬ 
ter software. Today it is important to think of things for 
the computer to do and for the computer to do them 
well. With good enough languages, accountants can 
write accounting programs that are readable by other 
accountants, engineers can do engineering, and so 
forth. That trend is beginning to slowly emerge, but it 
has been much slower than I would have thought. 

BEN SMITH: COBOL is still the best language for ac¬ 
countants. It was designed with the criteria that you 
mentioned, and it is definitely the standard. Look 
where it came from, though: the Navy! This brings up a 
point about innovation: This discussion should be about 
what comes from the big team and the little team. Unix, 
after all, originally came from the efforts of two folks 
at Bell Labs. COBOL, I think, came from one person 
in the Navy. Pascal came from a computer-science pro¬ 
fessor in, I believe, Switzerland. 

WAYNE RASH JR.: The primary author of COBOL is 
Grace Hopper. I once had an interesting discussion with 
her about COBOL and the future of computing. She be¬ 
lieves that COBOL ought to be scrapped as soon as pos¬ 
sible. She’s convinced that it’s holding up innovation 
because of its limitations. 


Innovation is a creative process that can exist in near¬ 
ly any environment, but it will flourish in only a few. 
While there are many important factors to creativity, 
and therefore innovation, the size of the organization is 
not one of them. Hewlett-Packard’s work on the calcu¬ 
lator and DEC’S work on the minicomputer show a 
great deal of innovation in the corporate arena. Today, 
you can see significant innovation at IBM labs in Zu¬ 
rich and elsewhere, where 
major strides are taking place 
in nanotechnology. 

The innovators need time 
and financial support to de¬ 
vote to the innovation. For ex¬ 
ample, Visix’s Looking Glass 
got its initial start-up capital 
from a company that funds a 
large number of research ef¬ 
forts. Other innovators start 
with personal funds and then 
find their own investors. Still 
others are purely corporate in 
origin. 

In many cases, a lot de¬ 
pends on the scale of the proj¬ 
ect. While development of a 
software package is often 
within the grasp of an individ¬ 
ual, a larger project might de¬ 
pend on corporate resources, 
simply because most people 
cannot afford to pay for it. 

There are two parts to innova¬ 
tion: creating the item and 
convincing people that it’s 
useful. 

TREVOR MARSHALL: Inno¬ 
vation invariably comes from 
a small organization or 
group—often from the mind 
of an individual. Big compa¬ 
nies develop; they don’t innovate. The aerospace indus¬ 
try is a good example. I don’t know any engineering 
manager who goes to a meeting at, say, McDonnell 
Douglas and says, “Today I want you guys to make a 
major breakthrough in airfoil technology.” Instead, he 
or she might say, “Let’s work on the design of the air¬ 
foil and try to make it more efficient.” That’s what big 
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"BITWISE HAS 
STOLEN THE 


n 

COMPUTER SHOPPER 



33 Mhz 486 Super Portable 


Powerful. Portable. Rugged. Bitwise introduces their new series 
of Super Portables. Three feature-packed models that offer the 
finest, fastest, most awesome computing power available today. 
And one of the only portable lines with optional internal CD-ROM. 
They’re taking the market by storm. 


CPU 

486-33 EISA 
386-33 
386 SX 


RAM 
4-32 MB 
4-16 MB 
2-16 MB 


HARD DISK 
200-500 MB 
100-500 MB 
40-500 MB 


Model 433E/VP 
Model 333/VP 
Model 316/VP 

Key Features: VGA 16 level Gas Plasma 
(color option), 3-4 free full length slots. 

Fully compatible with all PC/AT hardware 
& software. 

Bitwise also offers a complete line of 
portables, desktops, and networks to fit 
any need, including custom designs. 

BITWISE DESIGNS, INC. designs 

701 River Street, Troy, NY 12180-1233 
1-800-367-5906 518-274-0755 • FAX: 518-274-0764 



Bitwise 


During commercials, 
it’s a computer. 



organizations do well. The problem is 
that virtually no funds are available for 
entrepreneurial support these days. I 
formed YARC with my own savings. It is 
a $3-million-a-year company with some 
impressive contracts and further growth 
potential, yet not one venture capitalist 
has seriously thought about backing it. 
They want it to grow to $20 million a 
year and then organize a leveraged buy¬ 
out for a sure-fire financial investment 
with no significant risk. 

LARRY LOEB: Innovation is an individ¬ 
ual's provenance, not something that a 
committee can do well. The individual 
may, of course, draw on previous works 
to effect the innovation (why reinvent the 
wheel?), but those previous works alone 
won’t make the innovative solution obvi¬ 
ous. It takes a clarity of vision to see the 
whole of a problem beyond its individual 
parts that points the way to innovation. 
Large groups dilute this clarity by the in¬ 
troduction of extraneous structural fac¬ 
tors; for example, writing reports instead 
of spending time doing what you are 
writing about. Yet, the financial and lo¬ 
gistic resources of an organization are 
needed to popularize and produce any in¬ 
novation that emerges. 

One way to resolve this seeming im¬ 
passe is the formation of “fellow” posi¬ 
tions within an organization, much as 
Apple has done. This reduces the struc¬ 
tural constraints so that the individual 
can spend more time productively. 


For only $395 you can turn your PC monitor into a 
television set, and never lx? out of touch again. With 
a keystroke you’ll be able to change to your favorite 
news, soap or sports channel, find out what’s 
happening, then return to your work. 

DksktopTV is an add-in board that turns your PC 
into a 119 channel color television set with an on¬ 
screen control panel. And because DksktopTV has 
separate controls for audio and video, you can listen to 
your favorite TV channel while using your computer. 

Order yours today by phoning 1-800-866-7288. 
If you don’t think DksktopTV is die best way for a 
hard-working professional to keep in touch with the 
world, return it within 30 days of purchase and we’ll 
refund your money. 


Desktop US 

A NEW PRODUCT OF AviEW TECHNOLOGY 416/922-6555 


STAN MIASTKOWSKI: It all comes 
down to dollars and cents. Small compa¬ 
nies usually operate on a shoestring. 
They just don’t have the budget to com¬ 
pete with the huge advertising and pro¬ 
motional campaigns of large companies, 
despite the fact that many of the heavily 
promoted products are boring knock-offs 
or even inferior. 

The industry’s venture capitalists, 
who once kick-started this industry by 
backing true innovation, are no longer 
interested in really innovative products. 
As the economy stagnates, the situation 
is likely to get worse. 

Fortunately, the current state of the 
economy is forcing both individuals and 
volume buyers to get the most value for 
their dollars. This opens a door for the 
companies that are selling truly innova¬ 
tive solutions. The most conservative 
buyers will stick with products that are 
“tried and true,” but some will search 
for innovative value. 

FRED LANGA: Don’t we punish innova¬ 
tors? There is so much emphasis on 
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rSS/3 ™ Complete Statistical System with over 1,000 presenta- 
jn-quality graphs fully integrated with all procedures and on-screen 
•aph customization ■ The largest selection of statistics in a single 
stem; in-depth, comprehensive implementations of: Exploratory 
'chniques; multi-way tables with banners; nonparametrics; dis- 
ibution fitting; multiple regression; general nonlinear estima- 
on; logit/probit analysis, general ANCOVA/MANCOIH; stepuise 
iscriminant analysis; log-linear analysis; factor analysis; cluster 
dialysis; multidimensional scaling; awonical correlation; item 
nalysis/reliability’; survival analysis; time series modeling, fore¬ 
sting; lags analysis; quality control; process analysis; experi- 
\ental design (uith Tagucbi); and much more ■ Manuals with 
>mprehensive introductions to each procedure and examples ■ 
itegrated Stats Advisor expert system ■ Extensive data management 
cilities (powerful spreadsheet with formulas; relational merge; data 
•rificaiion; flexible programming language) ■ Optimized (plain 
iglish menus/mouse) user interface: even complex analyses require 
tst few self-explanatory selections (CSS can be run without manual; 
uick Start booklet explains all basic conventions) ■ Macros, batch/ 
>mmands also supported ■ All output displayed in Scrollsheets™ 
dynamic tables with pop-up windows and instant graphs) ■ 
Ktremely large analysis designs (e.g., correlation matrices up to 
2,000x32,000) ■ Unlimited size of files; extended precision: 
nmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
ith many applications (incl. Excel®, Lotus 3®, dBASE IV®, SPSS®) ■ 
ighest resolution output on practically all printers (incl HP, 
)stscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
r more ■ Price: $595. 

taick CSS" Subset of CSS/3: all basic statistical modules 
incl. data management) and the full, presentation-quality graphics 
ipabilities of CSS/3 ■ Price: $295. 

#SS:GRAPHICS ™ A comprehensive graphics chart- 
ig system with data management ■ .All graphics capabilities of CSS/3 
rid, in addition, extended on-screen drawing, 19 scalable fonts, 
xcial effects, icons, maps, multi-graphics management ■ Hundreds 
f ty pes of graphs ■ Interactive rotation and interactive cross-sections 
f 3D graphs ■ Extensive selection of tools for graphical exploration 
f data: fitting; smoothing: spectral planes: overlaying; layered com- 
ressions; marked subsets ■ Unique multivariate (e g., 4D) graphs ■ 
acilities to custom-design new graphs and add them permanently to 
tenu ■ Import/export of graphs and data, 15 formats ■ Optimized 
menu/mouse) user interface; even complex graphs require few 
eystrokes: all graphs on this page can be produced from raw data in 
:ss than 20 minutes ■ Macros, batch commands also supported ■ 
inlimited size of files ■ Highest resolution output on all hardware 
see CSvS/3) ■ IBM compatibles, 640k or more ■ CSS.GRAPHICS is 
lcluded in CSS:STATISnCA (available separately for $495). 

flegafile Manager™ Comprehensive analytic data 
ase management system ■ Unlimited size of files (up to 32,000 fields 
r 8 MB per record) ■ Megafile Manager is included in CSS/3 and 
SS:STATISTICA (separately: $295). 

;SS:STATISTICA" a fully integrated system that 

ombines all the capabilities of CSS/3 and CSS:GRAPHICS into a single 
xtremely comprehensive data analysis system ■ Price: $795. 

)omestic sh/h $7 per product; 14-dav monev back guarantee. 

Circle 253 on Inquiry Card. 

StatSoft™ 

2325 E. 13th St. • Tlilsa, OK 74104 • (918) 583-4149 
■ax: (918) 583-4376 





STATISTICA/Mac M A CSS-compatible, comprehensive data analysis 
and graphics system designed for the Macintosh a Large selection of statistical 
methods fully integrated with presentation-quality graphics (incl. EDA. multiplots, a 
wide selection of interactively rotatable 3D graphs; MacDraw-style tools) ■ Unlimited 
size of files ■ Exchanges data with Excel and other applications ■ Price $395. 

Quick CSS/Mac ,M A subset of STAnSTlCA'Mac all basic statistical 
modules and the full, presentation-quality graphics capabilities of SIAT1STICA Mac ■ 
Price $245. 



>verseas Offices; StatSoft of Europe (Hamburg, FRG). ph: 040/4200347; fax; 040/4911310. StatSoft UK (London. UK), ph; 0462/482822, fax. 0462/482855. StatSoft Pacific (Melbourne. Australia), ph 613- 
166-1766, fax: 613-666-3318 StatSoft Canada-CCO (Ontario), ph: 416-649-0737. fax; 416-849-0918 Available From; CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Holland: 
.emax BV 02968-94210; France; Conceptel (1) 45669700; Sweden; AkademiData 018-240035; Spain: ADDLINK, SRL: ph. 34-3-459-0722 


JSS, CSS3, CSS GRAPHICS. MegaHlle Manager Quick CSS. STATISTICA, StatSoft. dBase IV E*cef lotus MacDrsr* Macintosh Postscript are trademarks at their respective companies. SPSS «s a revered trademark o» SPSS, Inc 
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OCR SOFTWARE, RELEASE 1.1 

RECosMIU plus 

SPEED, ACCURACY AND FLEXIBILITY! 



The fastest omnifont OCR Software 
operating in MS-DOS and Microsoft 
Windows environment 


Dealers are welcome 


Call for your demo diskette today: 
(1-800-255-4-OCR), P.O. Box 0218 Los Angeles, CA 
90048 Tel: (408) 749-9935 Fax:(408)730-1180 


Distributors: 

AUSTRALIA 

•Datasecv 
Tel: 61-2/957-2066 

AUSTRIA 

•Artaker 

Tel: 43-222/588-05-0 

BELGIUM 

•Maxcom 
Tel: 32-2/526 9411 


IRELAND 

•Saunders Acquisition 
Systems 

Tel: 353-1/366-522 
ITALY 
•Vfecomp 
Tel: 39-45/577500 
JAPAN 
•Suehiro Koeki 
Ka.sna, Ltd 
Tel: 81-52/251-3721 


•MSL Dynamics 
(lor Africa) 

Tel 44-293/547-788 

YUGOSLAVIA 

•LTS 

Tel 38-11/190-572 

OEM Partners: 

•Accra! 

SWEDEN 

Tel : 46-766/355-30 


•Trilech 

Tel: 32-2/466-7535 

CZECHOSLOVAKIA 


LUXEMBOURG 

•Burovision 
Tel: 352-470951 

MEXICO 


•Deutsche Nichimen 
GERMANY 
Tel 49-211/3551-202 


•IVAgency 
Tel 42-2/840970 

DENMARK 

•Torsana-dtp data 
Tel 45-43/43-35-99 

FINLAND 

•CommNec 
Tel: 358-0/493100 

FRANCE 

•Apsytog 

Tel: 33-1/40 26 22 32 
GERMANY 
•Computer 2000 
Tel: 49-89/780-400 
•Frank Audiodata 
Tel: 49-7254/4091 
•Macrotron 
Tel: 49-89/42-080 
•Recognita 
Buroautomatisierung 
Tel: 37-41/7957-266 

GREECE 

•Electel 

Tel: 30-1/3607-521 
ICELAND 
•Holudlausn 
Tel: 354-1/687033 


•Misermi 

Tel: 52-5/207-05-02 

NORWAY 

•ICT Dalabolin 
Tel 47-2/79-58-80 
POLAND 
•FX Przeds. Inf 
Tel: 48-12/56-57-76 
SPAIN 

•Computer 2000 
Espana 

Tel 34-3-473-16-60 
•CSEI SA 
Tel 34-3/336-33-62 
•STI 

Tel 34-1/45-869-45 
SWEDEN 
•Isogon AB 
Tel 46-8/732-87-37 
SWITZERLAND 
•Scan Set 
Tel 41-56/96-49-83 
TURKEY 
•EKSPA 

Tel: 90-4-139-66-11 

UNITED 

KINGDOM 

•Intac Data Systems 
Tel: 44-709/547-177 


•EHG 

GERMANY 

Tel 49-7451/7051-2 

•Future Technology 
AUSTRIA 

Tel 43-222/806350 

•Getronics 

HOLLAND 

Tel: 31-20-5861509 

•Hewlett-Packard 

AUSTRIA 

Tel: 43-222/25-000 


•Microtek Electronics 
Europe 
GERMANY 
Tel: 49-211/526070 

•Microtek International 
TAIWAN 
Tel: 886-35/772155 


•Mitsubishi Electric 
Europe 
GERMANY 
Tel: 49-2102/486359 


•Pentax Europe 
BELGIUM 

Tel: 32-2725 0570 


•Ricoh Europe 
GERMANY 

Tel 49-211/52850 
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“compatibility” that innovation often 
gets lost in the shuffle. The Atari 800 
had demonstrably superior graphics to 
the Apple II’s, but it didn’t support 
Apple’s huge software base, so it didn’t 
go anywhere. The Amiga offers lots of 
advances, but in nonstandard ways that 
doomed it to a niche. Look at the Next. 
It’s not compatible—but it’s innovative. 
Does the world really want innovation? 

RASH: The world does want innovation, 
but on a realistic basis. The world has to 
protect its investment. We don’t punish 
innovation, but we do make innovators 
find ways to fit their innovations into the 
way we live. 

The Next is a good example. It’s a nice 
machine that is innovative in some ways, 
but mostly it’s innovative in ways that 
make life hard in the real world. For ex¬ 
ample, why ship a machine without a 
floppy disk drive? Innovation like that is 
like selling a car without wheels. 

The problem with the Next system and 
many other machines is that the innova¬ 
tion is incomplete. The machine is black 
and cube-shaped, but the black-cube look 
is no more functional than some other 
color or shape. It also has a nifty version 
of Unix and a laser printer. But is its ver¬ 
sion of Unix better than what Sun or 
Apollo is using? Finally, it has Display 
PostScript, which is innovative, and for 
some functions (publishing, mostly) it’s 
even useful. But other ways work well to 
achieve the same end for less money. 

The other cases you mentioned prove 
that innovation isn’t everything, but it is 
important. If the Amiga wasn’t as inno¬ 
vative as it is, it would have died long 
ago. The fact that it still sells in large 
numbers shows that innovation can make 
up for poor marketing. 

LANGA: Is the problem, then, that of 
telling real innovation from useless 
change? The Next comes with NextStep, 
a nice collection of object-oriented pro¬ 
gramming tools and class libraries; it’s 
about the slickest environment going. But 
what gets attention is the matte-black fin¬ 
ish and the shape. If NextStep were of¬ 
fered by itself, would it have fared better 
if everyone’s attention hadn’t been di¬ 
verted by silly black paint jobs? Would 
we have paid more attention, or less, if no 
one had ever heard of Steve Jobs? 

LOEB: Steve is a good hook to get Next 
noticed, because you know what Steve’s 
already done. But that track record also 
colors the expectations you bring to the 
machine. You expect some innovation, 
so you are less surprised by it when it is 


l nnovation for 
its own sake, while 
interesting, simply 
isn't enough. 



there. Getting rid of floppy disk input 
may be one person’s innovation, but the 
market didn’t see it as that. 

RASH: But that’s the point: Innovation 
for its own sake, while interesting, sim¬ 
ply isn’t enough. The innovative product 
must still exist in the real world, solve 
real problems, and work for real people 
if it’s going to have any direct effect on 
the world. Otherwise, it may serve only 
as a prototype or an inspiration. 

Without Steve Jobs, I doubt that we 
would have noticed the Next at all. All 
the comments I hear about the Next in the 
business world rarely mention NextStep. 
It’s looked upon as a flashy, but over¬ 
priced and rather slow, workstation. 

DAVID FIEDLER: Take something even 
lower-tech than computers: TV. There is 
a big push on for HDTV, but a number of 
real-market factors are in the way of that. 
First, HDTV broadcasts are likely to be 
incompatible with today’s TVs. Second, 
the American public has shown in the 
past that it is not unduly influenced by 
quality; what it wants is convenience 
(i.e., VHS versus Beta videotape format 
or 35mm versus Instamatic cameras). 

LANGA: Jerry, you have stated many 
times how the FCC rules alone make it 
virtually certain no more garage start¬ 
ups will succeed. About the closest thing 
to a small start-up making good lately is 
Cheetah, and that’s not a unalloyed suc¬ 
cess. Cheetah has produced some nice 
hardware, but it was often late and over 
the announced price. The company was 
bought by Northgate. Could a neo-Jobs 
and a neo-Wozniak succeed today? 

POURNELLE: I don’t see how in PCs; 
not with innovation. Northgate was a 
marketing success, but then it had to buy 
Cheetah to get innovative technology. 
The government, as always, operates to 
stifle initiative. The major enemy of cap¬ 
italism is capitalists, who want to restrict 
entry into whatever they have developed, 
which means to stifle innovation. ■ 
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C BEYOND 640K DOS 


Let Phar Lap’s new 
286IDOS-Extender™ turn 
your Microsoft C compiler 
into a multi-megabyte 
power tool! 

It’s never been so easy to 
C beyond 640K DOS. 

You Ve been hearing a lot lately about DOS 
Extenders and their ability to let you create 
large programs beyond the 640K DOS limit. 
Now Phar Lap® makes it easier than ever! 
With your copy of Microsoft C and our new 
2861DOSExtender you’ve got all the tools 
you U need to quickly and easily build multi- 
megabyte protected-mode applications - 
often by simply relinking without making 
source code changes. 286IDOS-Exlender 
enables you to build programs that have 
room for more features and capabilities 
without having to suffer with overlays or 
EMS. But the best news is you don’t have 
to give up any of your Microsoft C tools, 
including your CodeView debugger. 


And with 286ID OS-Extender you'll not only 
have plenty of memory for your applications 
but also for the Microsoft C 6.0 compiler 
itself. No more crippling "'Out of Heap" 
messages when compiling under Windows 
or with networks. 

Total Compatibility 

Because 286IDOS-Extender is embedded 
into your program, it is invisible to the end- 
user. Your program looks exaedy like any 
other DOS application. There’s no new 
operating environment for your end-users 
to buy or learn. Any of the 30 million 80286, 
386, or 486 PCs that can run MSDOS or 
PC-DQS can run 28SIDGS-Extender. And 
because Phar Lap products support the 
XMS, VCPI, and DPMI standards, 
applications built with 286IDOS-Extender 
can run under a variety of environments 
besides MS-DOS, including DESQview 
and all modes of Microsoft Wmdows. 

Field Proven Technology 

Phar Lap is also the developer of the award- 
winning SSblDOSExtender™, which has 
been used in over 600 applications including 
AutoCAD 386 and IBM Interleaf Publisher. 


386IDOS-Extender is designed for 
programs that require the ultimate in 32-bit 
speed and performance on 386 and 486 PCs. 
By utilizing either of our DOS-Extender 
technologies, industry leaders are keeping 
their competitive edge and delivering all 
the functionality and capabilities that Uieir 
customers have been asking for. 

So if DOS is looking smaller than ever, 
call Phar Lap today. 

And C what it's like beyond 640K 

Phar Lap 2861DOS-Extender SDK 
$495, 

We open a world of memory. 

Phar Lap Software, Inc. 

60 Aberdeen Avenue 

<f<T I \ Cambridge, MA D213S 

/rivYni 617-661 1510 

ymLJmt FAX 617-876-2972 

V 

Trademark holders: 2861DOS-Extender Tw and3S6lDOS-Extender IM - 
Phar Lap Software, Inc.' Windows 1 * - Microsoft Cnrp.; DESQview™ - 
Quarterdeck UEIkt? Systems; Interleaf Publisher" M - Interleaf, Inc.. 
Registered trademark holders: Phar Lap® ■ Ptiar Lap Software. Inc.: 
MS-DOS®, Microsoft®*', and Code View 1 - Microsoft. Curp.: 

AutoCAD® - Autodesk. Inc.; IBM® - IBM Corporation. 

© 1991 Phar Lap Software, Inc. 
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Price 
$109 

lender by Pharlap 479 
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229 
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DESQview 386 

FoxBASE+/386 
Metawane 

Meta Ware Pascal 386/486 
NDP Fortran 386 
NDP C 386 
QEMM 386 
VM-386 

WATCOM C8.0 386 Pror. 
WATCOM C8,0 386 Stand, 
Zortech C++ 386 Dev. 

^LANGUAGES 

ARUY Combination Package 989 
L1SPC 216 

PC Scheme 105 

TransLISP PLUS w/souroe 99 

PDC Prolog Compiler 239 

ASSEMBLERS 

MS MASM 105 

Spontaneou s As sem bly 179 

Turbo Debugger & Tools 119 

Visible Computer:80286 85 

BASIC & ADD-ONS 

BAS-c Commercial 829 

dB/LIB Professional 179 

MS QuickBASIC V4,5 69 

QSase 189 

QuickPak Prof. V3.21 189 

C LANGUAGE COMPILERS 

instant C 769 

Lattice C - 6.0 Compiler 195 

Microsoft C 6.0 349 

Microsoft QuickC 69 

WATCOM C8.0 Prof. 439 

WATCOM C8.0 Stand. 359 

CASE & PROTOTYPERS 

Demo II V3.0 239 

EasyCase Pius 279 

EasyCase Plus Prof, Pack 359 

Easy Flow 135 

Instant Replay III 139 

Layout 239 

MetaDesign 319 

Pro-C w/Workbencb 735 

ProtoFinlsh by Genesis 289 


Show Partner F/X 345 

Visible Analyst 585 

COBOL 

MS COBOL V3.D 639 

Realia COBOL 859 

COMMUNICATIONS 

ADD-ONS 

C Asynch Manager 3.0 159 

C Communications Toolkit 145 

Essential COMM 249 

Green leaf Comm Library 329 

OulckComm 129 

DBASE 

Clipper 6.0 550 

dBASE IV 549 

dBFAST/PLUS 315 

dBMAN V 219 

dBXL 179 

FoxPro 495 

FoxBASE + - V2.1 279 

Quicksilver 429 

DBMS 

Cause Professional 499 

CLARION Prof. Dev, V2.1 549 

D the data language 345 

Magic PC 489 

Paradox V3.5 553 

RBASE 3.1 595 

DBMS TOOLS & 
LIBRARIES 

AdComm for Clipper 279 

Artful Two 289 

BALER Spreadsheet Compiler 399 
CLEAR + for dBASE 179 

Comet Multiport 169 

dBASE StackBox 89 

dBASE Online 129 

BRIEF w/dBRlEF Call 

dBX/dBport w/source 895 

dGE 4.0 279 

dQUERYMU 179 

dSalvage Professional 195 

FLIPPER Graphics Library 279 

FUNCky.LlB 239 

Genifer 289 

Net Lib 229 

Pro Clip 185 

R&R Relational Reportwriter 229 
R&R Code Generator 129 

Seri mage 139 
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PerFORM Designer & 
Filler 2.1 

by Delrina 

Save money by automating your 
forms with this award winning 
forms processor. 

Design, filMn and print 
professional looking forms. 
Imports, exports and looks up 
ASCII or dBASE files. 


LIST: $149 PS Price: $119 

FasfFaxts 2093-001 


SentinelScout 

by Rainbow Technologies 
The SentinelScout Is a hardware 
key that attaches externally to the 
parallel port of an IBM PC or 
compatible to enable execution of 
authorized program copies. It 
does not interfere with printer 
operation, hard disk installs or 
backup copies. Featuring a fixed- 
response security system unique 
to each device, the economical 
Sentinel Scout offers a level of 
execution control perfect for 
lower-cost programs. 

LIST: $295 (kit of 10 keys) 

PS Price: $2*5 
FastFaxts 1313-001 


BLINKER 1.5 

by Blinfd/ir 

' Fastest dynamic overlay linker for 
Clipper Summer '87 and 5.0, 
Automatically structures overlays 
and reduces program memory 
requirement by up to 50%, 
Features incremental linking in 
fractions of a second, dynamic 
overlaying of C & ASM, source 
code of Clipper profiler for 
performance analysis, memory 
defragmentation, "burning in” of 
Clipper environment variables/ 
serial numbers and creation of 
demo versions," 

$249 VS Price: $235 
FastFaxts 937-001 


SHOP 1-800-421-8006 


InstaPlan Standard 

by InsLaPlan 

Your business has projects going 
on all the time. Some need 
coordination, have important 
deadlines and limited budgets. To 
make these projects succeed you 
need realistic plans. It highlights 
resource conflicts and problem 
areas ahead of time. If utilizes the 
outline approach to planning, has 
clear screen views, on screen 
help and highly presentable chans 
to ensure you manage your 
projects not your software. 

LIST: $249 

PS SPECIAL Price: $224 

{white supplies la^t) 

Fast Fax ts 1657-007 


TIME after TIME 

by ALDIA SYSTEMS INC 

Windows 3,0 event processor. 
Schedules Windows and DOS 
applications to run automatically 
at preset times 8 dates. Create 
automatic operation of DOS and 
windows applications. Schedule 
one-time events through 
Windows Calendar program. 
Record and replay at preset time 
with Macro Recorder. 

LIST: $80 PS Price: $75 

FastFaxts 3678-001 
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EDT+ 

by Boston Business Computing 
* EDT+ 5.0 f the only complete 
emulation of DIGITAL'S VAX EOT, 
is 50% faster than Sis predecessor 
and features multiple windows, 
Interfaces for EVE, EMACS, vl 
and WPS. 132-column mode f 
status line and ruler, keystroke 
macros and much more 30-day, 
money-back guarantee and free 
customer support and updates for 
60 days. For MS-DOS and UNIX 
systems. 

LIST: $295 l # S Price: $279 

b'nstFaxts 342-001 



NEW! CO/Session 5.0 

Triton Technologies Inc. 

The new standard In remote 
communication software with 
better performance, lower 
memory requirements and more 
features than Carbon Copy or 
pc Any where, CO/Session 5.0 Is 
the only remote-control package 
to support expanded memory, 
dlal-in directory restrictions and 
remote mouse support. Requires 
as little as 5K on the host PC! 
Available in Single or Two PC 
Packages. UST HSPf!as 

Two PC Package $195 $179 

Application/Host $125 $109 

Support / Remote $ 115 $119 

Itasl Ten Pack $950 $895 

FaslFaxtx 904-001 


GET ONLINE WITH 

THE PROG HAMMER’S SHOP Electronic Catalog 

Browse through The Programmer's Shop Catalog right from Your PC 

Get up-to-date product and pricing Information for thousands of software programs 
from leading publishers. Whether youVe looking for applications software, 
programming languages, or development tools. The Programmer's Shop Sectronfc 
Catalog will m&Bt you needs, NOW ON: 


CompuServe 


in the Electronic Mall Section, now with no online 
usage costs. Type GO PS. 


-The Byte Information Exchange. To access, call their host 

d IV compu ter i n the Bo s ton area at 617- 661 - 9767 or v la Tym net, 

DIJ * For further Information, call 800-227-2963 (In NH and outside, 
the US, call 603-924-7681). 

To sign on, dial 1-800-365-4636, when connected press 
RETURN once or twice, at PASSWORD, type PSC and 
press RETURN. For more Information, call SO 0-544-4005 or : 
617-491 -3393. 

,—-- 


OPTune 

by Gazelle 
Got a case of “hard-disk 
slowdown?" Get OPTune, 
the fastest, most complete | 
set of performance¬ 
enhancing utilities available. It 
features unmatched file defrag¬ 
mentation, low-level non¬ 
destructive interleave adjustment, 
and In depth media testing. 

OPTune will, quite simply, keep 
our disk spinning faster and 
onger than any other "so-called" 
optimizer... guaranteed, 

LIST: S100 PS Price: S8S 

FaslFaxtx 726-017 
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Tom Rettigs Library 
UJ2 Developers Release 


85 

443 


DEBUGGERS/ 

DISASSEMBLERS 

DASM 239 

DIs Doc Professional 223 

Multlscope for DOS 149 

Periscope IV Varies 

R E :So urce by Ge nesoft 139 

SoftProbe 86/TX 295 

Sourcer 486 w/BIOS pre-proc. 149 
Trapper 189 

DEVELOPMENT TOOLS 


GENERAL ADD-ONS 

C Tools Plus - V6.01 113 

C Utility Library 189 

Green leaf Super Functions 239 

Opt-Tech Sort 139 

T urbo C Tool s by B lai se 109 

GRAPHICS 

Bar Code Library w/Source 369 

Essential Graphics V3.Q 349 

Graphic 319 

graphics-Menu 165 

G SS G raphics D evl Toolk 11 699 

HALO 279 

HSG Sunstan 289 


ASMFLOW Prof 

179 

LaserControl 

129 

C-DOC 

179 

MetaWINOOW 

259 

CIJEAR+ for C 

179 

MetaWINDQW/PLUS 

369 

Codan 

349 

PCX Programmer s Toolkit 

229 

Buzzwords dANALYST Gold 

199 



The Documentor 

229 

HARDWARE 


Hyperinterface II Combo 

239 

Aegis 

65 

INSIDE! 

119 

ALL Chargecard 

229 

MKS Lex & Yacc 

199 

Capital Equipment Corp. 


MKS RCS 

175 

OS/RAM32 0M 

225 

PC-Lint 

115 

OS/RAM8 OM 

299 

PIlnk/LTO 

439 

OS/RAM4 0M 

179 

Poly Make 

159 

DigiCHANNEL COM/01 

075 

PVCS Professional 

433 

DlgiCHANNEL MC/8i 

949 

ROM-Link 

339 

DPT 


RELINK - by Pocket Soft 

279 

SmartCache ST506 

1099 

RTLINK Plus 

419 

SmartCache RLL 

1099 

Source Print 

09 

SmartCache ESDI 

1099 

TLIB 5.0 Version Gontrol 

125 

Disk Mirroring Module 

605 

Zortech C++ Tools 

Call 

Emerson UPS 




Model 10 UPS 

169 

EDITORS 


Model 20 UPS 

319 

BRIEF 

Call 

Model 40 UPS 

699 

Cheetah 

95 

AccuCard 

209 

Epsilon 

175 

AccuSaver 

69 

KEDIT 

139 

EtherCard Plus 

239 

GEdit TSR 

83 

EtherCard Plus/A 

349 

Sage Professional Editor 

249 

Erasable Optical Drive 

Call 

SPF/PC - V2.1 

195 

Hard lock Kit by Glenco 

369 

Vedlt + 

159 

lfT Adv Math Coprocessors 



EXPERT SYSTEMS 

Eclipse 386 560 

Exsys Professional 695 

Logic Gem by Sterling Castle 89 
Personai Consu 1 tant Plus 2745 

FILE ADD-ONS 

Accsys for Paradox w/source 739 
CBTREE 179 

C-Data Manager 275 

CodeBASE 4 279 

COL - w/ source 365 

c tree Plus by Faircom 529 

C-TRIEVE 259 

db_F ILE/RET Rf E VE - SU 279 

Faircom Toolbox Prof. n59 

WKS Library 149 

XQL 649 

FORTRAN 

FQR_G w/source 789 

Lahey FORTRAN F77L 549 

Lahey Personal FORTRAN 99 

MS Fortran Opt. Compiler 309 

RM/FORTRAN 499 


3C87-33 559 

2C87-20 329 

2C87-12 279 

Intel Math Coprocessors 
80387-25 555 

80387-33 675 

J T Fax 9600 595 

KickStartl 149 

KickStart II 519 

LANStor LAN 150S 1599 

LaserStor WORM Drive 3235 

Personal Modem 2400 179 

QX/12K Modem 699 

QX/V.32c Modem 1349 

Seagate ST-125-1 20M 299 

Seagate ST-4096-1 bom 639 

Seagate ST-251-1 40M 339 

Sentinel Scout (kit of 10 keys) 265 
SpeedStor AT 320S 1999 

Smartmodem 2400 (Ext.) 359 

The Shadow SVGA1024K 319 

VGA WONDER 512K 359 


NETWORKS 

dBXULAN 
Btrieve for DOS 


409 

479 
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INTRODUCING 
Essential Communications 
VERSION 4.0!!!, 

by South Mountain Software 
Powerful asynchronus communi¬ 
cations library. Supports interuppt 
driven communications up to 
115,200 baud. Drives 34 ports 
with buffers to BOOK. Supports 


V,32, MNP, Hayes compatible 
modems.XbN/XOFF .XMODEM 
(GRC and Checksum],XMODEM 
1 K.YMODEM.KERMIT r ZMQDEM 
protocols. Provides ANSI and VT 
52/100 terminal emulations. Use 
with our rresident_C # / library to 
write background communication 
applications. Contains all source 
code, a BBS demo. No royalties. 
LIST: $329 PS Pace: $259 

Fa&tFaxts 42-011 


WindowsMAKER™ 
Professional New! 

by Blue Sky Sofcware™/Cand3elight 
The fastest way to create MS- 
Windows applications in C, 
Generates the Windows ,EXE w/ 
complete source & production files 
(no royalties). Just Point & Click to 
define the Windows user interface. 
Lets you animate your design to 
instantly test look S feel and make 
changes on the fly wihout needing 
to compile. Custom code is 
perserved during code regenera¬ 
tion. This Is the power-user 
version of the best-setter 
WindowsMAKER with a lot of 
added functionality, 

LIST: $995 PS Price: $919 
FastFoxts 2001-006 


Netware SQL 519 

Netware C Interface 259 

OBJECT-ORIENTED/C4+ 

Borland C++ 425 

Intek C++ 80386 395 

M++ by Dyad Software Corp. 279 

M++ w/source 449 

Small talk/V 79 

Smalitalk/V-286 175 

Turbo C ++ 99 

Zinc Interface Library 179 

Zortech C ++ w/ source 269 

Zortech C++ Debugger 90 

Zortech C++ Dev. Edition 399 

OS SUPPORT 

DESQview 109 

OS/286 589 

OTHER LANGUAGES 

Modula-2 Dev. System 219 

TopSpeed Modula-2 189 

Stony Brook Prof. Modula-2 249 

OTHER PRODUCTS 

Carbon Copy Plus 159 

Dan Bricklin's PageGarden 89 

Duplicator Toolkit - Pro 3.0 119 

Fast! 89 

Flow Charting III 199 

HEADROOM 89 

HiJaak 179 

LapUnk Ell 129 

Link & Locate ++ - ROM MSG 295 

Math Advantage 475 

Norton Utilities 5.0 149 

pcANYWHERE tV 159 

PC Tools Deluxe 6.0 119 

PG-KWIK Power Pak 119 

Pre Cursor 89 

Remote2 139 

Spin Rite II 39 

System Sleuth 99 

Time$heet Prof . 165 

TURBO PASCAL 

Turbo ASYNCH PLUS 159 

Turbo Pascal 6.0 by Borland 107 

Turbo Professional 109 

TEXT SCREEN ADD ONS 

AEWINDOS 479 

C Worthy w/ Forms w/ARCH 359 

Green leaf DataWindows 339 


HI-SCREEN XL Professional 289 
MEWEL Window System 279 
POWER SCREEN by Blaise 129 
Vitamin C - source, menus 369 
VC Screen - painter 129 

Vermon t V iews Obj. + sou rce 819 

UNIX/XENIX 

C++ for Unix 386 by Zortech 350 


Computer innova lions C++ 475 

d b_F ILE/RET RI EVE MU 569 

ESIX Systems 

ESIXVV 386 Dev. (2 user) 569 

ES1X/V 386 Dev. unltd 795 

Informix SQL Varies 

Interactive Systems 

Arch I tect Wrks tn Platf orm 1199 

Architect Wrkstn Developer 1850 

M++ for Unix by Dyad 379 

M++ for Unix w/ source 579 

Norton Utilities for Unix 249 

WordTech Quicksilver 1295 

XENIX 386 Dev. Sys. 689 

WINDOWS & OS/2 

Actor 3,0 99 

Brief for OS/2 Call 

Case: W Corporate Version 969 

Case: PM (for C or C+++) 1899 

Cjaik/Views 419 

C-T rie Ve/Windows 349 

dBF AST/Win daws 395 

Graphics Server SDK 455 

Instant Windows V2,2 395 

Knowledge Pro Windows 589 

M++ V2 0 by Dyad Software 279 

M++ V2,0 w/source 449 

MKS Toolkit V3.1 299 

MS Windows 3.0 119 

MS Windows DDK V3.0 365 

MS Windows SDK V3.G 365 

Multiscope OS/2 Debugger 315 

Mul ti scope Wi ndows Debug. 315 

Object/1 VI .0 895 

OS/2 PM Toolkit 369 

Smalltalk/V PM 435 

Tempo for Windows 89 

Windows Maker 715 

Windows Maker Professional 919 



WATCOM C 8.0/386 Prof. 

by WATCOM 

WATCOM C 8.0/386 is 100% ANSI 
C optimizing compiler/run time 
library for Intel's 80386 architec- 
lure* generating applications for 
32-bst protect mode. Features 
include: protected mode version of 
the compiler; VIDEO full-screen 
sou rce-level debugger; MS library- 
& sou rce-compatibility; execution | 
profiler; high performance linker: 
graphics library ; supports 
MetaWare High C 386 runtime 
calling conventions; SAA 
compatible. 

LIST: $1295 PS Price: $11SS 

FantFaxts 1044-005 



HiJaak Release 2.0 

by Inset Systems Inc, 

HUaak 2.0 is a graphics 
conversion and capture utility that 1 
translates more than 36 graphics 
file formats, HiJaak provides 
batch conversion capability from 
the DOS command line or from 
the user interface. Supported 
formats include GEM, PICT l&ll* 
CGM. HPGL. PIG. DXF, PCX, 

MAC, TIE, and support for more 
than 16 group 3 fax devices, A 5K 
pop-up provides capture function j 
of text screens, graphics screens* 
and laser printer output, 

LIST: $199 PS Price: $179 

Fast Fax Is 1085-003 





CASE:W 

by Case works 

Announcing CASE:W 3.0 for 
Windows 3,0.1 he new Windows 
development tool for serious 
Windows Programmers. Interac¬ 
tively design your Windows 
interface and CASE:W generates 
the required C source code 
framework. Preserve user added 
code during interface changes 
with CASE;Ws regeneration 
facility. No propietary languages 
or Runtimes required!! 

UST: $795 PS Price $719 

FastFaxts JS02-004 
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dBXL 

byWordTech 

A superior alternative to dBASE, 
dSXL relational database is an 
easy to use interpretive environ- 
ment adding extended language 
(XL) features to the dBASE 
language. Et indudes WordTech 
R&R Relational Report Writer, full 
dBASE compatibility (files & 
syntax), and spedal menus for First 
time database builders. Also has 
memory swapping, advanced 
memo field handling, macros, true 
windowing multl-dlmenslonal 
arrays, graphing and EMS support. 
Requires 440K memory. 

USX: $249 PS Price: 5179 

FastFaits 971 -017 l 


The UnMouse - 
More Speed in Less Space 
by MicroTouch 
The UnMouse is a touch-sensitive 
tablet that gives you faster cursor 
speed * - In a fraction of the space 
a mouse takes up. Plus you can 
slip templates under Its glass to 
access up to 60 Power Keypad 
functions or use its stylus to draw, 
trace or Input graphics. 


USX: $235 PS Price: $219 

FastFaxts 2918*001 






Object Vision 

by Borland International 

ObjectVislon lets you create 
Windows applications... 
without programming! New 
Visual Programming technol¬ 
ogy uses graphical decision 
trees to represent and 
capture business rules. Non¬ 
technical users can easily 
create Windows business 
applications without tradi¬ 
tional programming. Ob- 
jectVision applications are 
easily connected to a 
variety of popular data¬ 
bases, and operate in a 
multi-user mode over Windows-supported networks. 

LIST: $495 1*S SPECIAL Introductory Price: $99 

FastFaxts 777-124 


1'Hlt PROGRAMMERS SHOP 

800-421-8006 


National Accounts | 

800-446-1185 I- 

5 Pond Park Road. Hingham, MA 02043 ■ Canada 800-446-3846 ■ Mass. 617-740-2510 ■ FAX: 617-749-2018 
Credit card orders processed only when product is shipped. All prices subject to change, MX prices will vary. 
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Access literature on any of our 
products via FAX machine. FREEl 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computers instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


BORLAND C++ 2.0 

by Borland International 

Borland C++ is the com¬ 
plete C and C++ profes¬ 
sional programming 
environment for DOS and 
Windows. Use existing C 
applications or move them 
to object-oriented program¬ 
ming (OOP) with C++. 
Borland C++ has new 
features and tools 
including support for 286 
processors, megabytes 
of extended memory, 
and large hard-disks. 
Borland C++ also includes Windows applications 
without purchasing the Microsoft SDK. 

LIST: $495 PS Price: $379 

FastFaxis 777-120 


Sourcerer's Apprentice- 
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Computing 
in the 

U.S.S.R. 

Soviet “informatics,” suffering from years of official policy that has 
hindered hardware and software development, looks toward the future 

IGORAGAMJRZIAN 


O n December 7, 1988, the academician Andrei Petrovich Ershov died in a 
Moscow hospital at the age of 57. His death went unnoticed in a country 
concerned with the tragic consequences of the Armenian earthquake. 
However, for specialists routinely dealing with computer science in their 
work, the event signified the end of an era. 

This article is not an obituary of Ershov* It may, however, be the obituary of 
Soviet computer science, a demise that threatens to become the straw that breaks 
the back of our collapsing economy. 

In the Beginning. *. 

The first computers appeared in the late 1940s and early 1950s in the U.S., Great 
Britain, and the U.S.S.R. The cold war between the East and West caused an 
avalanche in the development of military equipment, and the creation of new 
arms required ever-increasing calculations. Thus, the first generation of com¬ 
puters was intended to solve the problems of ballistics and nuclear physics. 

In the 1950s, however, the U.S. began using computers to solve business prob¬ 
lems. Work began to automate programming and create high-level languages; 
programming in machine codes had become too time- and money-consuming. 
The first valve-operated monsters were replaced with solid-state devices. Back¬ 
ing, main, and internal storage volumes grew significantly. Performance became 
thousands of times faster. 

Progress in the development of high-level programming languages and their 
compilers predetermined the look of programming, [n the 1960s, ALGOL occu¬ 
pied the leading role in the U.S.S.R. Classical Soviet developments of compilers 
were associated then with ALGOL. 

A series of computers called BASM (the Russian abbreviation for large elec¬ 
tronic computing machines) was created under the guidance of S. A. Lebedev. 
In the mid-1960s, this led to the construction of the first line of Soviet program- 
compatible computers, called the M-20. The family included the M-20, BASM- 
3M, BASM-4, M-220, and M-222. The first compilers engineered for these com¬ 
puters were called Alpha, TA-1, and TA-2, Ershov, S. S. Lavrov, and 
M. R. Shoura-Boura headed teams of programmers that created the first Soviet 
ALGOL compilers for the family of M-20 computers. 

In the late 1950s and early 1960s, the U.S.S.R. established centers for the 
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development of informatics and computer science, (Informatics 
deals with information processing, including mass media, pub¬ 
lishing, and intelligence activities. Here, however, I use the 
term to mean a sphere of problems associated with data pro¬ 
cessing involving the use of technical aids,) 

In the U.S,, the motivation for developments in computer 
science shifted from military applications to the search for 
methods of increasing labor productivity. Advances in micro¬ 
electronics led to the creation of ICs, which permitted the de¬ 
velopment of a th ird generation of computers. Software became 
more complicated, and operating systems replaced the second- 
generation master-control programs. 

At the same time, informatics and computer science in the 
U.S.S.R. again came under the influence of politics, (The 
golden age of Soviet informatics fell within the years of Khru¬ 
shchev’s thaw—you cannot imagine cosmonautics without 
computer science, and the attention Khrushchev paid to cos- 
monautics is well known.) Conservative forces that came to 
power were interested only in preserving the status quo and un¬ 
avoidably contributed conservatism to policies regarding tech¬ 
nology. Developments were curtailed all over the country. The 
American IBM Model 360 (1965) was suddenly adopted as the 
Unified Computer System by the Council for Mutual Economic 
Assistance (CMEA), or Eastern European countries. 

The era of developments ended in 1968 with the appearance 
of the last computer in the BASM family, the BASM-6. After 
that, there was nothing. Millions of rubles were invested in the 
development of computer science to no end. The country once 
again took the fruitless road of copying Western models and 
assumed that by copying another technical innovation it would 
save so much that the products would surpass those of competi¬ 
tors. (Edsger Dijkstra, a classic software engineer who visited 
the U,S.S.R. in the late 1970s, said in a public speech delivered 
in the Grand Hall of the Academy of Sciences in Leningrad that 
he regarded the fact that the U.S.S.R. produced IBM com¬ 
puters as the biggest U.S. victory in the cold war.) 

You might think that the history of informatics in the 
U.S.S.R. after 1965 is that of a thoroughly planned strategy 
against the Soviet people. But this strategy was planned not by 
bad Americans but by good and experienced Soviet leaders try¬ 
ing to improve the public welfare. The cause was indifference, 
selfishness, apathy toward tomorrow’s problems, an absence of 
responsibility to the people—everything associated with what 
we now call the administrative system. 

That system failed not only in informatics and computer sci¬ 
ence but in agriculture, industry, transportation, and commu¬ 
nications. One example: Why did the shuttle Buran take off so 
late? Undoubtedly, one reason was the absence of the com¬ 
puters required to simulate its aerodynamics. Americans made 
calculations for their shuttle on computers of the 1970s, which 
surpassed Soviet computers of the 1980s. 

The Soviet Seventies 

In the early 1970s, the most popular computers in the U.S.S.R. 
were the M-222 and the Minsk-32. Scientists at the Nuclear 
Physics Institute in Dubna created one of the first Soviet FOR¬ 
TRAN compilers, and FORTRAN for the M-20 appeared. A 
new line of Soviet computers was announced—the Elbrus— 
whose design was suspiciously similar to that of systems from 
the American company Burroughs. Everyone looked forward 
to the appearance of ES (“Unified System”) computers, which 
were to be compatible with the IBM Model 360. 

I first saw an ES computer when I was studying informatics 
and computer science at the faculty of mathematics and me¬ 
chanics at Leningrad University. My fellow students and I were 
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An American Programmer 
in Moscow 

Alex Lane 


N early 15 years had passed since I 
had been in the U.S.S.R., and 
the border guards were just as 
steely-eyed as ever. But I passed 
through the line with hardly a glance 
from the customs officer, met my 
driver, and headed for downtown Mos¬ 
cow. For the next few days, as part of 
the Borland team at the First Interna¬ 
tional Computer Forum, I’d be showing 
off Borland products, talking with Sovi¬ 
et programmers, and seeing Soviet com¬ 
puting up close. 

It should come as no surprise that So¬ 
viet programmers look and act very 
much like their American counterparts. 
They ask much the same questions, too. 
While waiting for a customs official to 
unlock a vault, several young program¬ 
mers who had volunteered to help carry 
boxes of literature plied me with ques¬ 
tions. What languages did I program in? 
What did I think of FORTRAN? What 
about upcoming Borland products? 
Windows? OS/2? 

Not all questions were about comput¬ 
ing. One fellow asked me how Ameri¬ 
cans went about finding jobs after grad¬ 
uation. My answer fascinated them, 
since the idea of going out on your own 
to look for work is quite foreign to the 
Soviet mind. Another naively asked if 
Americans really were taught to hate 
Russians. 

When it comes to producing code, I 
found that Soviet programmers know 
their stuff. Their major stumbling block 
isn’t the quality of hardware or soft¬ 
ware; it is the quantity. I saw mostly 286 
and 386 hardware, obtained from Pacif¬ 
ic Rim countries. Software is routinely 
pirated, and masses of accompanying 



documentation are no barrier to piracy, 
despite the nonavailability of photocopy 
machines. Soviet programmers simply 
combine computer technology with the 
samizdat (self-publishing) technique of 
political dissidents to create complete 
versions of documentation for electronic 
distribution. 

Ironically, copy-protection schemes 
are high on the list of software that Sovi¬ 
et programmers like to develop. I sat 
through several demonstrations of such 
schemes, complete with vague explana¬ 
tions of the modus operandi, and none 
of the programmers could be convinced 
that the schemes could be broken. 

Closely associated with copy-protec¬ 
tion software is work on antivirus pro¬ 
grams. I was told viruses were a serious 


problem in the Soviet Union, especially 
since they were often aimed at “the sys¬ 
tem” by disgruntled individuals. One 
programmer was hard at work develop¬ 
ing a virus-description language that 
would allow a programmer to easily 
create software to detect and neutralize 
newly identified viruses. 

While most Soviet programmers un¬ 
derstand English and work with English 
source code, a third major area of pro¬ 
grammer involvement is the Russifica¬ 
tion of foreign programs. Efforts here 
range from some neat hacks by one-per¬ 
son shops to complete systems, such as 
the one developed by the ParaGraph 
joint venture for Paradox. 

Of course, programmers everywhere 
dream of developing the next killer ap¬ 
plication—the one that will sell millions 
of copies and bring them fame and for¬ 
tune. Soviet programmers are no differ¬ 
ent, and for the duration of the forum, 
there was a steady stream of hopefuls at 
the Borland booth wanting to show their 
pet applications. Technically, most of 
the programs were pretty sharp. How¬ 
ever, virtually all of them had been de¬ 
veloped with no market in mind and so 
were of limited interest. 

Soviet computing is on the verge of an 
expansion akin to the growth in the 
U.S. in the 1980s. Soviet developers are 
becoming aware of the domestic and in¬ 
ternational markets. Don’t be surprised 
to find the U.S.S.R. emerging in this 
decade as a major player in the com¬ 
puter revolution. 


Alex Lane is a senior technical writer 
for Borland International. He can he 
reached on BIX as “a. lane. ” 


proud of Soviet software engineering, convinced that there were 
positive aspects in our dated computer hardware: It was a train¬ 
ing factor that enabled us to engineer applications that were bet¬ 
ter than American programs. Americans, we thought, did not 
care about efficiency, but we had to, so we were better pro¬ 
grammers. (It was true, to a certain degree. At least, the West 
always treated Soviet programming schools with respect, and a 


Soviet programmer emigrating to the West could find a job with 
ease.) 

At that time, programming was becoming a mass specialty 
in our country, and the need for automatic-control equipment 
for thousands of plants required new software. As the ES com¬ 
puters were put into use, more users preferred FORTRAN and 
PL/I, and the ALGOL traditions in the U.S.S.R. faded away. 

continued 
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System programming became devalued, as Soviet clones of for¬ 
eign computers and “borrowed" copyright software became 
available. 

Few people realized that further progress in informatics was 
impossible without system developments. We naively hoped 
that small groups of highly qualified software engineers scat¬ 
tered all over the country would be able to withstand the power¬ 
ful stream of copyrighted software. We did not understand that 
the creation of successful software is another science, for which 
understanding optimum translation algorithms is insufficient. 

The late 1970s saw the development of CM computers, a 
family of small computers, bringing a CMEA program for the 
creation of computers modeled after the most successf ul Amer¬ 
ican minicomputer, the PDP-11 from DEC, As the system’s 
mass production was organized, the country soon filled with 
new Western software. There followed a period of conversion 
(i,e., the adjustment of Western software to Soviet computers, 
involving the translation of program messages into Russian,) 

Soon, we forgot our own system development traditions. It 
was much more convenient and profitable to steal than to create 
something of your own. A whole generation of programmers 
was unable to create its own programs but could readily under¬ 
stand and improve other programs. 

How could borrowing (or more honestly, stealing) foreign in¬ 
tellectual efforts become almost a state policy for informatics 
and computer science? The reason lies in the deepest contempt 
for intellectual creative work, in developed countries, copy¬ 
right laws protect the humanitarian as well as scientific and 
technological spheres. In the U.S.S.R., the product of intellec¬ 
tual work does not belong to its author; it does not even belong 
to the organization within which it is developed. 

Unfortunately, this is one of the main reasons for our decline 
in these disciplines. Why should we invest in products if we can 
obtain everything free? At first glance, it might seem more 
profitable to use stolen programs. Most Soviet software is only 
produced in a few copies, and some programs are used only by 
their authors or programming organizations. A special fund of 
algorithms and programs, state and regional, has existed for 
many years in the U.S,S.R, Programmers are well aware of the 
complications they must overcome to incorporate software into 
this fund. 

Some readers may object to my thesis that the cause of all 
mishaps in Soviet informatics and computer science lies in 
copying. What about the international tendency toward unifica¬ 
tion of computer architectures and software? Clones of the Intel 
8086 chip are produced not only in the Soviet Union (the 
KM181GBM86) but also in Japan, Hong Kong, and Taiwan, 
IBM PC-compatible computers are produced not only in the 
Soviet Union (where they are called Iskra-1030 and ES-1840) 
but by hundreds of companies in dozens of other countries. 

But there are differences: Unlike companies in theU.S.S.R., 
other countries' companies buy licenses and technologies. Buy¬ 
ing technologies gives them a lead in time (Southeast Asia be¬ 
gins to copy new American products within several months, 
while the U.S.S,R, waits several years) and quality (the reli¬ 
ability of Taiwan-made microcircuits surpasses that of master¬ 
pieces produced by the Soviet Ministry of Electronic Industry). 

Long ago the U,S.S,R. brought itself into information depen¬ 
dence on the U,S, In the 1970s and 1980s, there was little sup¬ 
port for the rare attempts at independent hardware and software 
development. The absence of competition led to the loss of ob¬ 
jective quality criteria and the attempt to improve the product. 

There is a saying among Soviet programmers: Programs may 
be bad, good, or working. We like good programs very much. 
Americans prefer working programs. Because the working 
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programs and hardware are useful, the Soviet dependence on 
American information technologies grew, and that dependence 
became marked when personal computers appeared on the 
scene. 

Bypassed by the Personal Computer Revolution 

With the advent of personal computers, a revolution broke out 
in the world, but it bypassed the U.S.S.R. Its leaders noticed 
nothing. Soviet industries, infamous for their immobility and 
habit of copying foreign models, failed to produce decent com¬ 
puters. Even substandard computers were manufactured in 
such small lots that you could not speak seriously about the 
computerization of the country. 

Alarm was raised. Many famous specialists expressed ap¬ 
prehension and offered constructive steps. Legislative acts 
were issued, new departments were formed, production plans 
were set up and failed. Ershov, who was well aware of the dan¬ 
ger of further decline in informatics and computer science, put 
forward a slogan: “Programming is the second literacy.” 

T 

he personal 
computer 
revolution 
bypassed 
U.S.S.R. 




That slogan did the trick: It drew attention to the problems of 
computerization and education in informatics. A vast educa¬ 
tional program was started, and informatics became an obliga¬ 
tory school subject. However, the pioneers of this process as¬ 
sumed that industry would provide schools with the necessary 
equipment within two to three years. Industry failed, and in 
most schools, the subject is taught on paper only. Students are 
lucky if they are able just to look at a computer two or three 
times a year. Thus, the students become indifferent, or they do 
not like the subject. In many cases, the teachers set the tone: 
Informatics and computer science are usually presented by 
teachers of physics or mathematics who often have only vague 
knowledge of the subject. 

In a paper published in an American magazine several years 
ago, comparative figures were given on computerization in the 
U.S., Japan, Great Britain, and other countries. The author 
was disturbed that the U.S. did not occupy the leading position 
in the computerization of education. “We are lagging behind, 
which may lead to a tragic end,” the author concluded—a funny 
and sad conclusion for the Soviet reader. The U.S.S.R. is not 
just lagging behind; it is facing the risk that a generation of So¬ 
viet citizens will be unable to understand citizens of all but the 
least developed countries. We Soviets risk separating ourselves 
with a new curtain—not an iron curtain this time, but a steel 
curtain of ignorance. We risk finding ourselves alone, because 
even our CMEA partners are ahead of us by more than two or 
three years (computerization in Poland, Hungary, and Bulgar¬ 


ia—although they do have certain problems—is decent enough 
and is improving much faster than the U.S.S.R.’s). 

A Few Hopeful Signs 

In recent years, some positive tendencies appeared. Unfortu¬ 
nately, all processes are too slow, and we lack time. Solutions 
to certain problems are not efficient and often hinder, rather 
than accelerate, resolution of the problem. However, fine ef¬ 
forts exist, such as the temporary science and technology team, 
Start, set up in 1985 to design a new generation of hardware and 
software. The result of this effort is a working model of an orig¬ 
inal and very promising multiprocessor computer and accom¬ 
panying original software. Unfortunately, the project ended in 
spring 1988, and our industries seem to be uninterested in the 
results of this development. 

Nor has there been much interest in the Soviet Academy of 
Sciences’ project Shkola (School), headed by E. P. Velikhov. 
Shkola was a serious attempt to solve the problems of computer¬ 
ization. Regrettably, no progress has been made. That cannot 
happen until the national economy is restructured. 

But most Soviet enterprises, even in modern spheres like mi¬ 
croelectronics, are not interested in developing and improving 
their production capability. Unfortunately, developments in in¬ 
formatics and computer science require powerful material, in¬ 
formation, and technological bases; and it is useless to hope 
that new Soviet computers may—even if the developers enjoy 
the most favorable conditions—be created in university labora¬ 
tories or institutes of the Academy of Sciences. 

When a successful model is made, there arises a need for 
large-scale ICs, whose design requires equipment the U.S.S.R. 
doesn’t have. We cannot obtain CAD systems as our foreign 
counterparts do because we do not have adequate technical re¬ 
sources—that is, computers and peripherals (e.g., high-resolu¬ 
tion displays). These systems belong to enterprises that are un¬ 
interested in the introduction of new products. The vicious 
circle is closed. It may be opened again only as a result of deep 
restructuring of the economy. 

The beginnings of economic self-regulation (a socialist mar¬ 
ket) is the only chance to catch up in informatics. However, the 
market mechanism cannot correct the decline. Given the exist¬ 
ing (or more accurately, nonexisting) copyright laws, it is more 
profitable for enterprises to copy products or to buy licenses for 
production from abroad, primarily from the U.S. 

Therefore, together with economic changes (here, let me be a 
little naive and expect that the ruble will be convertible in two 
to three years), we urgently need state stimulation of promising 
areas of science and technology. The state should create eco¬ 
nomic conditions under which the use of domestic products 
would be more profitable than the use of foreign products. This 
may be achieved by a combination of actions, including judi¬ 
cial, financial, and tax measures. It should be done as quickly 
as possible; in fact, it should have been done yesterday. 

While the creation of hardware requires considerable re¬ 
sources, personal computers greatly reduce such requirements 
for software. Unfortunately, the U.S.S.R. suffers from a defi¬ 
cit of equipment, and its prices are 150 times higher than those 
of the U.S. (neglecting the symbolic exchange rate and consid¬ 
ering real wages, the state price for a professional personal 
computer is about 40,000 to 50,000 rubles, while a qualified 
programmer earns about 300 rubles a month). 

This was why programming and mediator cooperatives and 
Centers of Scientific and Technological Creative Work of the 
Youth were created for the development of software products. 
It is curious that mediator organizations, although charging up 
to 50 percent of the contract cost for establishing relations 
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COMPUTING IN THE U.S.S.R. 


An Editor’s View 

Last year, BYTE's editor in chief, Fred Langa, was a guest at the First International 
Computer Forum in Moscow. He later attended the first East-West High-Tech Forum in Budapest, Hungary. 
Here are some of his impressions of Moscow and Soviet computing. 



M oscow is a mono¬ 
chrome city, built 
primarily of beige 
bricks, with some 
concrete and red brick here 
and there. The city is amaz¬ 
ing for what is there, and 
equally amazing for what is 
not there. 

Looking out the window 
of my hotel, I could see four 
TV antennas, and that was 
all. There were no satellite 
dishes anywhere to be seen, and I saw 
only one pair of microwave dishes the 
whole time I was there. 

In the shops, there were few cash reg¬ 
isters. Some of them had a cash drawer 
and did all their accounting manually 
on a piece of paper. The high-volume 
shops—such as food vendors and the¬ 
aters—used an abacus. It was ironic that 
one of the forum's themes was the need 
to lift the Coordination Committee on 
Export Controls restrictions so more ad¬ 
vanced machines (including RISC ma¬ 
chines) could be imported into the Sovi¬ 
et Union—this is akin to having a 
donkey and wanting it to go faster, so 
you feed it unleaded high-test gasoline. 
It is simply not going to work. What 


is needed are basic calculators and sim¬ 
ple computers in large numbers. That 
seems to be far more important in terms 
of fundamentally changing Soviet soci¬ 
ety than getting a very limited number 
of workstations into the hands of an 
elite. However, anything that brings 
more computers in and enhances a com¬ 
puter culture—with all the intercommu¬ 
nication and worldwide standards that 
implies—would help. 

At the forum. Jack Byers, vice direc¬ 
tor of J V Dialogue, spoke of the many 
difficulties that joint ventures face. 
Each joint venture in the U.S,S,R. has 
to have a wide base of support; hotels, 
so you have a place to put international 
guests; food, so your workers won't 


have to stand in line at res¬ 
taurants or food stores; gro¬ 
ceries, so your workers will 
not have to worry about get¬ 
ting essential items for their 
homes; cars, to move work¬ 
ers around; gasoline and 
mechanics for the cars—'the 
list goes on and on, A suc¬ 
cessful joint venture doesn't 
just provide a job or an op¬ 
portunity; it has to build an 
entire minisociety for its 
workers. You can't take anything for 
granted. 

Adventures In Soviet Software 
The East-West High-Tech Forum was a 
kind of “Dating Game" for would-be 
partners in joint East-West high-tech 
ventures. Among the many attendees of 
the forum was Rusty Schweickart, pres¬ 
ident of NRS Communications. (You 
may remember him from his astronaut 
days.) Schweickart noted that com¬ 
puters in the U.S.S.R, are status sym¬ 
bols and are held tightly by those few 
who have them. A Soviet citizen added 
that it was like paper clips: Only 5 per¬ 
cent are used to clip papers; the other 95 
percent are used in unexpected ways. In 


between a customer and a developer, found themselves in very 
favorable conditions. 

Currently in the economy, such mediators are necessary. 
However, in the future, programming should be recognized as 
a free, creative trade, and the organizations should be able to 
conclude direct contracts with the programmers. (This is possi¬ 
ble today, but the job is paid from the organization's wage fund, 
and this is highly unprofitable for the organization.) 

A Soviet ACM 

In the U.S., public organizations like the Association of Com¬ 
puter Machinery have had a great effect on computer science. 
The absence of such an organization in the U.S.S.R. has hurt 
the development of informatics and computer science. The 
functions of such an organization were often borne by state 
working groups and committees of the Academy of Sciences, 
especially the Commission for System and Mathematical Soft¬ 
ware for Computers (the so-called Ershov's commission, head¬ 
ed by Andrei Ershov). Such organizations could deal with sci¬ 


entific and technical problems, but not with the social and 
judicial aspects of informatics development. Until recently, the 
creation of a public organization that could deal with all the 
existing problems was impossible, because such an organiza¬ 
tion could threaten the departments' monopolies. 

On February 17, 1989, the All Union Society of Informatics 
and Computer Science was convened. About 200 voting dele¬ 
gates and 700 guests gathered for the inaugural congress and 
were handed the new society's draft charter (anonymous, as 
usual). Unfortunately, its authors thought traditionally; the 
charter did not address problems like the protection of authors' 
rights, public examinations, the organization of an information 
exchange, and so on. The only new idea was the creation of self- 
supporting Centers of Scientif ic and Technical Services run by 
the society; that is, another group of mediator organizations. 
The society was to be a consultative body of the State Commit¬ 
tee for Informatics and Computer Science of the U.S.S.R., the 
same body that had initiated the formation of the society. The 
state committee had decided to create a society in its pocket, 
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the same way, computers get used in 
very different ways. They are so flexi¬ 
ble and valuable that they’re snapped up 
and jealously guarded. 

Irina Savelyava, a Soviet lawyer, told 
me that Hungary was the first Eastern- 
bloc nation to offer software copyright 
protection. The Soviet Union is one of 
the last remaining countries without 
such protection. A long discussion on 
intellectual property ensued, during 
which the Soviets’ consensus was, 
“There is no piracy in the Soviet Union, 
because it is not illegal to copy soft¬ 
ware.” This is not a trivial point; the 
U.S.S.R. has no history, mind-set, or 
legal basis for the private ownership of 
software. (They’re even struggling with 
ownership of concrete items, such as 
land and factories. Ownership of intan¬ 
gibles like software is hard for them to 
understand.) 

Stepan Pachikov, general director of 
ParaGraph, perhaps the most success¬ 
ful Soviet software company, says he 
runs into this issue every day: People 
buy one copy of a ParaGraph package 
and then call to ask for instructions on 
how to make copies for the other 100 or 
1000 people in their firm. The idea of 
one-copy-one-user or a site license is 
unheard of. 

Nevertheless, Pachikov maintains 
that “free copying” (not piracy) is good 
because it seeds the market and helps 
develop users and programmers who 
otherwise would have no access to West¬ 
ern software. Case in point: A software 
package that costs $400 in the West 


costs about two years' wages in the So¬ 
viet Union. Can you imagine spending 
two years’ salary on, say, Microsoft 
Word? As Pachikov said, “Gorbachev 
makes 24,000 rubles per year, or about 
$1200. Gorbachev himself could only 
afford to buy three copies of Microsoft 
Word in a year.” 

In the West, product support is often 
used to discourage piracy: no registra¬ 
tion number, no support. But in the 
East, says Pachikov, vendors really 
can’t offer good support (although some 
are trying) because “it’s harder to get a 
phone line than to get a nuclear sub¬ 
marine.” 

Hardware Hassles 

Leonid Tomberd, a researcher at Esto¬ 
nia’s Institute of Cybernetics, related 
some problems with the development of 
Soviet hardware. For instance, most 
U.S. chip leads are spaced ! /, 0 inch 
apart. The Soviet ministry in charge of 
cloning Western chips mandated metric 
spacing, but l / l0 inch works out to be 
about 0.254 millimeters, an odd metric 
size. 

The Soviet solution? A metric inch— 
0.25-mm spacing. This means that So¬ 
viet clone chips can be exact electrical 
and functional equivalents of their 
Western counterparts, and look exactly 
the same—until you try to plug them 
into a Western socket. They won’t fit. 

That’s more than an inconvenience. It 
means all Soviet chip assembly hard¬ 
ware won’t work with anything but So¬ 
viet chips, and a fair chunk of the actual 


Soviet chip-fabrication equipment anc 
its products are worthless on worlc 
markets. 

To make their quotas, Soviet chip 
manufacturers pump out chips with lit¬ 
tle or no quality control. Tomberd says a 
typical DRAM shipment has 25 percent 
to 50 percent bad chips. For CPUs, he 
said, it’s not uncommon to get a defect 
list with each chip—a list of instructions 
that chip will not run. Can you imagine 
trying to assemble a system from chips 
like that? Can you imagine program¬ 
ming for chips like that? 

To force support for the Soviet com¬ 
puter industry, the government has 
mandated the use of Soviet equipment. 
For example, Tomberd says that minis¬ 
tries were forced to use Soviet IBM 
mainframe clones that cost 1 million ru¬ 
bles, took up precious office space, and 
required 30 people to operate and main¬ 
tain—yet had a throughput roughly 
equal to about two Western personal 
computers. 

Even now, the ministries can’t get rid 
of these dud mainframes. No one wants 
them; no one will pay anything even 
close to the paper value of the ma¬ 
chines. If they give them away or sell 
them at their real value, it will look as 
though the sellers arc doing something 
illegal—dumping a machine supposed¬ 
ly worth a million rubles for virtually 
nothing. Until the laws of depreciation 
change, they’re stuck with the old gear. 
Once again, there’s no correlation be¬ 
tween real worth and actual prices, and 
they have no easy way out. 


and the draft charter left departmental interests associated with 
informatics and computer science intact. 

The absence of openness and democracy at the congress re¬ 
sulted in an organization that was composed of delegates who 
had no idea how or when they were elected to their positions. 
I. N. Bukreev, a deputy chairman of the state committee, who 
is now the chairman of the presidium of the society, told one of 
the congress delegates, “You were elected by voting secret from 
you!” What resulted was a congress made up of delegates repre¬ 
senting the leadership of large enterprises, institutions, or min¬ 
isterial departments, while the areas of science and technology 
were poorly represented. Some of the leading scientists in infor¬ 
matics and computer science were not invited, while, as the re¬ 
port of the credentials committee stated, there were 14 dele¬ 
gates without higher education. 

Time will show the vitality and usefulness of the All-Union 
Society for Informatics and Computer Science. I will be glad if 
it improves informatics and computer science in the U.S.S.R. 
For now, it seems that users groups—which in the 1970s played 


a significant role in spreading information, forming public 
opinion, and evaluating new software products—might be more 
useful. Perhaps they should take on another form, but public 
initiative is necessary to ensure consolidation of forces at the 
upper level. Some timid, positive attempts have been made, 
such as the creation of clubs of professional programmers in 
Leningrad and other cities, which may be the basis for uniting 
efforts by the leading qualified developers. 

This article contains words of sorrow. The current state of 
Soviet informatics is not happy, and there are no promising per¬ 
spectives for tomorrow. Those involved in informatics and 
computer science can only look to the future for some hope. ■ 


Igor Agamirzian received his undergraduate and doctoral de¬ 
grees at Leningrad University. He is currently a senior research 
fellow at the Leningrad Institute of Informatics of the Soviet 
Academy of Sciences, as well as an assistant professor for the 
computer science department at the Electrical Engineering In¬ 
stitute, Leningrad. You can reach him on BIX c/o “ editors . ” 
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Anti-Obsolescent. 
Forval Super High-Speed 
V.32bis/V42bis Modems. 


Enhancements for your 
modem are just a phone 
call away. Simply dial 
FORVALs headquarters 
and FORVAL-Link™ 
assures speed or feature 
upgrades automatically. 

Your modem is 
protected against 
obsolescence. 


With FORVAL Turbo 
Interface ,™ data 
integrity is ensured 
even at speeds greater 
than 19.2Kbps. 


Modem can be used 
horizontally-or 
vertically when you 
need to save 
desktop space. 



Forval’s super high-speed 
dial-up modems are 
currently the fastest full 
duplex modems on the 
market-up to six times 
faster than ordinary 
V.32 modems. And they 
are compatible with all 
lower speed modems. 


Completely compatible 
with CCITT dial-up 
standards. 


Controls and displays 
ensure complete 
visibility and 
management over 
modem operation. 


Now you can get all this for the 
same amount you would spend on an 
ordinary V.32 modem. 

Introducing the SA14400 from 
Forval. The first super high-speed 
modem designed to discourage 
obsolescence. 

And don't worry about compatibil¬ 
ity. Forval modems are compatible 
with all dial-up modem standards. So 
you can talk to anyone. Anywhere. 
No matter what the line conditions. 



Your investment 
is also protected 
with a five-year 
warranty. 

And free A/so available in board model 

high-speed f° r internal PC use. 

communications software is included 
in the package. 

So if you want a super high-speed 
modem that has it all, think of us. 
Forval. 

To learn more about our complete 


* 


line of modems, call us today at 
1-800-FORVAL-l. 

FORVAL AMERICA, INC., 
Modem Division, 6985 Union Park 
Center, Suite 425, Midvale, 

Utah 84047, Tel: (801) 561-8080, 
Fax: (801) 561-8777. 



The Modem With A Future.’ 1 ’ 
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A Talk with 
Intel 

Designers of Intel’s 386, i486, and future microprocessors talk about what lies ahead 
in CPU design, and the implications for personal computers 



BYTE: One of the key things about the 486 was 
its integration of functions that were previous¬ 
ly in separate ICs. Can we expect to see more 
of that kind of integration in future proces¬ 
sors? And what kinds of functions can we ex¬ 
pect to see? 


DAVE VfNEER: I think the 386SL is another 
example of Integration. [Editor's note: See 
“Portable Chips, " December 1990 BYTE.] If 
you look back a long time ago, back in the days 
of the 186 and 286, if you had suffered through 
any of Intel's product pitches, you would have 


W e recently spoke with three of Intel’s top engi¬ 
neers about what lies ahead for the 80x86 family 
of microprocessors. John Crawford (right) was 
the chief architect for the 386, i486, and upcom¬ 
ing 1586 microprocessors. Dave Vineer (center) led the de¬ 
sign team for Intel's 386SL microprocessor. Bill Rash (left) 
is Intel's director of the Platform Architecture Center, 


BYTE: Can you give us trends or movements that we can ex¬ 
pect to see in the i586, i686, or 1786 microprocessors? 


JOHN CRAWFORD: I think there's a fair number of trends 
that we charted in the Micro 2000 project [Editor's note: See 
the text box Micro 2000” on page 132], start¬ 
ing with the basic semiconductor technology; 
devices doubling every two years, frequency 
continually going up, number of pins going 
up, all these kinds of trends. Ali of that factors 
into, from a customer's point of view, overall 
performance doubling every 18 months. So we 
look back on that kind of a trend, historically, 
and project all the growth rates into the future, 
and say, 4 ‘Ah, this is something like what 
we'll see at the end of the decade.” 


seen two vectors, an integration direction and a perfor¬ 
mance direction. The 186 went in the integration direction, 
and the 286 went in the performance direction. The 486 was 
unique in that it actually went along both vectors—one of 
those happy situations where a higher-integration part per¬ 
formed better. 


BILL RASH: In the Micro 2000 project, we talked about 
microprocessors with 50-100 million transistors on them, 
executing over a thousand MIPS, running at 250 MHz, hav¬ 
ing six different execution units all on the same die, sharing 
one memory that they're running out of. That's just sort of 
the ultimate point, as you carry the extrapolations to their 
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Micro 2000 

Kenneth M. Sheldon 

Intel engineers predict the shape of a twenty-first-century microprocessor 


hat will the microprocessor of 
tomorrow look like? Accord¬ 
ing to Intel, it will be 10 times 
faster, have almost 100 times 
as many transistors, and incorporate 
more functions than the most powerful 
processors now available. 

Last year, Intel engineers laid down 
the broad outlines for what they expect 
their leading microprocessor to look 
like in the year 2000. They drew on pre¬ 
vious design experience, trends in chip 
fabrication, and expected advances in 
electronics technology to make their 
predictions. They called the anticipated 
chip the Micro 2000. 

More Transistors 

In 1975, Gordon Moore, chairman of 
Intel, predicted that the number of tran¬ 
sistors that could be put on a chip would 
double every two years—a prediction 
that has proved quite accurate. Accord¬ 
ing to Moore’s Law (as it has come to 
be called), the Micro 2000 could have 


more than 50 million transistors on¬ 
board—20,000 times as many as Intel's 
original 4004 chip had, and 40 times as 
many as the i486. 

Memory chips, which tend to be more 
densely packed with transistors than 
logic chips are, have increased in capac¬ 
ity at roughly the same rate. If the trend 
toward integrating more memory func¬ 
tions onto microprocessors continues 
(as a way of eliminating data bottle¬ 
necks), the number of transistors on the 
Micro 2000 could reach 100 million. 

More Megahertz 

Cramming all those transistors onto one 
chip will mean making them a lot 
smaller. The transistors in the Micro 
2000 will be % 5 the size of current tran¬ 
sistors, with a corresponding increase in 
the rate at which electrical current can 
be driven through them. The bottom 
line is that Intel expects the Micro 2000 
to operate at a clock rate of 250 MHz. 

Achieving that kind of speed will re¬ 


quire developing new materials (e.g., 
tungsten) to interconnect transistors and 
new ways of arranging them (e.g., put¬ 
ting them in stacked multiple layers 
rather than a single large layer) to re¬ 
duce the distance a signal has to travel. 

More Power 

What do you do with 100 million tran¬ 
sistors? Intel engineers have detailed 
two possible scenarios for using them. 
The first is a high-performance multi¬ 
processing chip (see the figure) that 
would incorporate four CPUs, each 
with 4 million transistors, each able to 
perform at 700 million instructions per 
second. That’s a total of over 2000 
MIPS, or 2 BIPS (billion instructions 
per second) for the entire chip. 

This version of the Micro 2000 would 
include two vector units to perform vec¬ 
tor processing, a technique borrowed 
from Intel’s i860 RISC chip (which bor¬ 
rowed it from supercomputers) to per¬ 
form floating-point calculations at high 


extreme, of where we will find ourselves. And in the integra¬ 
tion vector, we talk about having a single-chip PC in 1993. 
Then, further out in the decade, adding capabilities like speech 
recognition and full-motion video, all these kinds of things 
built into just a single die. All you would do is just hook up your 
memory to it. 

JOHN CRAWFORD: And whatever else you need to be able to 
get input and output. 

BYTE: Can you define what you mean by “PC on a chip"? 

DAVE VINEER: Our definition of “PC on a chip" for 1993 is 
the [equivalent of the] IBM AT Model 339. So, what was an 
IBM 339, that will be our PC on a chip. It will be a 386 CPU, 
but functions that are included on that level of board will be on 
the piece of silicon. 

BYTE: Memory will be extra? 

DAVE VINEER: Memory will be extra. In my opinion, it’s go¬ 
ing to be a long time before we see memory integrated. The 
never-ending need for it continues to grow faster than the tran¬ 
sistors. The people who are making DRAMs are having trouble 
keeping up with the sizes that we’d like to see, so that’s not an 


area where Intel can greatly benefit the market in the short 
term, so I don't see that as something that we’d integrate. 
Cache RAM is something where we can give you better perfor¬ 
mance, and on the SL we integrated it because we also found 
that we could get better power. 

Hitting the Wall 

BYTE: As you get tighter and tighter integration, are you run¬ 
ning up against physical barriers in terms of how small a trace 
can be? 

BILL RASH: The process technology road map looks pretty 
clear-cut for us, for the decade. We don't see any real problems 
getting down to 0.3- or 0.2-micron features. In fact, there’s 
been a whole flurry of articles out on how basically the semi¬ 
conductor industry’s convinced itself it doesn’t need x-ray lith¬ 
ography for quite a while—we can continue with deep ultravio¬ 
let lithography and get down to those types of dimensions. 

BYTE: Where do you hit the wall in terms of physical limita¬ 
tions? And then what kinds of other technologies come in to 
take you beyond that? 

BILL RASH: To be quite honest with you, I think the biggest 
challenge we have is just finding the right kinds of features that 


132 BYTE • APRIL 1991 






A TALK WITH INTEL 




A high-performance multiprocessing version of the Micro 2000. 


speed. It would also have a 2-megabyte 
cache memory (compare that to the 
i486's 8K-byte cache) so that it won’t 
often have to go off-board for data, as 
well as a graphics unit (made up of 4 
million transistors) designed to provide 
high-resolution, HDTV-quality, full- 
motion graphics. 

More Integration 

The other possible design for the Micro 
2000 would trade off some performance 
for even higher levels of integration; it 
would have only two CPUs, one vector 
unit, and a smaller cache. The remain¬ 
ing transistors would be used to incor¬ 
porate on a single chip all the functions 
necessary for a personal computer. 

Currently, the 386 microprocessor 
requires about as many transistors for 
support logic chips (250,000) as are on 
the chip itself (275,000). Extrapolating 
from that, Intel has allocated 8 million 
transistors for “miscellaneous PC’’ 
functions, such as controlling disk 
drives and memory and communicating 
with other systems. Engineers have also 
allotted 8 million transistors for the 
Human Interface Unit, which they ad¬ 
mit is a black box: a yet-to-be-designed 
device that will make computers easier 
to use than ever before, perhaps by in¬ 
corporating such technologies as speech 
recognition. 


Compatibility 

Ah, but all this new technology means 
we’ll have to throw out all our old soft¬ 
ware, right? Not so, says Intel. 

Intel claims that the Micro 2000 will 
continue to be upwardly compatible 
with the 386 and will run all software 
that currently runs on that processor. Of 


course, the availability of so much addi¬ 
tional raw computing power could pave 
the way for new applications that make 
current programs look antiquated. 


Kenneth M. Sheldon is BYTE’s senior 
editor for features. He can be reached 
on BIX as (, ksheldon. ” 


really take advantage of all the transistors that we have and be¬ 
ing able to partition a system in a way such that you take the 
things that have to be very, very fast—that have to communicate 
with each other—and put them together so that they can com¬ 
municate all on a single die. Because the moment you have to go 
off-die, you sacrifice a tremendous amount of bandwidth capa¬ 
bility, and you put this little bottleneck in the system where you 
try cramming data through. 

Another challenge in general is just having the software de¬ 
velop in time to really take advantage of that level of perfor¬ 
mance as well. Obviously, you don’t need 1000 MIPS to run 
the software that any of us have today. There has to be an awful 
lot of software developed between now and the end of the de¬ 
cade that’s going to consume that much power [for] somebody 
to want to do it. 

BYTE: How about multiprocessing? The 486 has some capabili¬ 
ties in that area. Are you looking to expand that capability in 
future processors? 

JOHN CRAWFORD: From our perspective, that’s probably 
more of a systems issue than a chip issue. I think we have 
enough basic hooks in the product line today to support that, 
and we see a number of companies—Sequent being one; NCR is 
another one—that have multiprocessor systems based around 


our product line. So, it’s a question of taking advantage of that. 
There’s a significant amount of work at the system level to get 
multiple processors working together. 

BYTE: What do those hooks consist of? 

JOHN CRAWFORD: Well, things like having the memory hi¬ 
erarchy stay consistent; that’s certainly a very important one. 
Another key one is some kind of method for signaling between 
the processors. Some kind of memory-locking scheme is a typi¬ 
cal one—that’s the one that we use. Those kinds of things. 

BYTE: There’s going to have to be a fairly significant shift in 
software platforms for a multiprocessor chip to be useful. Do 
you foresee that being something that’s going to have to go 
hand-in-hand with hardware development, or do you see either 
one driving that? 

BILL RASH: I think we see a number of trends today that 
indicate the direction it’s going in. Look at the way OS/2 is set 
up—by supporting multiple threads and multitasking, it gives 
you the ability to use those multiple processors. Obviously, if 
you’re going to run two processors at once, [you use] one pro¬ 
cessor per program. But even in the case of the single applica¬ 
tion, in a single-user environment, multithreading means that, 
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in your spreadsheet, while one processor is drawing the screen 
for you, the other processor can be recalculating the spread¬ 
sheet. 

So we see a direction in products like OS/2 that says the soft¬ 
ware is going to be able to take advantage of multiple execution 
units in parallel. And even Microsoft talks about Windows 
long-term incorporating the capabilities of multiple threads, 
like OS/2 has. So this is an important feature that all the major 
operating systems in the world are moving toward. 

Take a look at the kinds of applications that consume that 
performance. At Comdex, we had a demo of a speech-to-text 
conversion running on a portable 486 computer. It would tran¬ 
scribe continuous speech—you didn't have to pause between 
the words. [It had] a 1000-word vocabulary, and a 486 was 
doing the speech-to-text conversion. 


could be significantly faster if it was 32-bit. 

We introduced the 386 in October 1985, and by November, 
we were all very frustrated that significant 32-bit applications 
hadn't yet surfaced and that Microsoft hadn't done a 32-bit 
DOS, etc. But clearly, there needs to be a critical mass of in¬ 
stalled hardware, and there has to be a clear trend. . well, 
there has to be a market for the 32-bit software in order for it to 
be produced. Particularly, the events of the last couple of years 
have really set in place that installed base, and it's just a ques¬ 
tion of time now until that takes over. 

BYTE: Do you think that when OS/2 2.0 comes out, it will be 
significant enough that people will really start jumping on it? 
Will the performance difference of a full 32-bit implementa¬ 
tion be significant enough to jump-start OS/2? 



BYTE: What was it running? 

BILL RASH: It was running Dragon software. It wasn't doing it 
in real time; you'd talk for a while, and it would pause a bit, and 
out would pop the text. So a 25-MHz 486 isn’t quite there yet for 
real-time performance. But the software's running now, and 
I'll admit the human interface isn't perfect, but give them time, 
and with some faster CPUs coming along, you’ll be able to do 
the speech-to-text conversion in real time. But the issue of con¬ 
tinuous recognition has been solved; you don’t have to pause 
between the words, and multiple speakers could talk to it. It's 
not perfect—it won't take any accent and convert it—but it 
shows that the software really made a jump forward into what I 
view as a very critical human interface technology, the com¬ 
puter getting to the point where first it can tran¬ 
scribe the text. Then, of course, you let all the 
linguists go to work on figuring out the meaning 
of the words in the text; but first off, at least you 
get it into text so that the computer can start fig¬ 
uring out the meaning of it. 

And certainly there are applications where just 
simple commands are useful. I'd love to have an 
answering machine I could at least give a few 
simple instructions to: “Is this person here?” 

The thing could say yes or no. "How can I get 
hold of them?” Those kinds of things. You can 
envision your computer on your desk becoming 
an answering machine that can actually talk to 
the people on-line and give some reasonable set 
of answers on a limited set of topics, 

A Designer’s Frustrations 

BYTE: What's been the most frustrating thing 
about the software that runs on the hardware 
you've designed? 


BILL RASH: In general, I don't know if the conversion will nec¬ 
essarily happen on OS/2. Windows will also go to 32-bit, but 
that transition will be realty pushed hard by the fact that users 
are going to discover that, on a piece of hardware that used to 
work at a certain speed, when they get the 32-bit version of this 
application, all of a sudden the responsiveness goes up. That 
will motivate a lot of people to spend whatever the upgrade fee 
is to get the new release of the 32-bit application. There's a 
great business opportunity for all the application vendors out 
there to sell yet another upgrade to their favorite application. 

BYTE: Are there features of your chips that have been over¬ 
looked or misinterpreted? Things that you would like to point 
out? 

BILL RASH: Power manage¬ 
ment inside the 386SL. One 
of the things we've seen is that 
there has been a lot of interest 
in building desktop PCs [PC 
compatibles] that don’t have 
fans, that are totally silent. So 
the idea of having power man¬ 
agement in your desktop sys¬ 
tem is that the system shuts 
down when you walk away 
from your PC, and it cools off 
internally. When you sit 
down and start using it again, 
the fan may not ever turn on, 
even between keystrokes. 
And the way you do that is 
that you power down the PC 
as much as possible in the 
desktop. 


There V a significant amount of work 
at the system level to get multiple 
processors working together 

John Crawford 
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DAVE VINEER: I think the most frustrating 
thing for me has been the length of time that it's 
taken to finally take advantage of the 32-bit 
power. Still having 16-bit operating systems and 
programming interfaces is really hampering a lot 
of people. 

BILL RASH; Both Dave and John are engineering 
users, so they run these monster programs that 
consume, what, 400, 500 MB of program space? 

DAVE VINEER: Even running things like Power¬ 
Point under Windows—it's slow at times, and it 


DAVE VINEER: Anytime you 
take advantage of something 
like this, there's some big de¬ 
sign effort that has to go into 
it. We’ve added a specific 
form of power management 
on this chip, a specific set of 
tools that you can use, and 
those tools are mostly imple- 
mented in the hardware. 
Now, you could totally ignore 
those and do it the old-fash¬ 
ioned way, but there are many 
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things that the old-fashioned way could not do. And without 
taking advantage of some of the tools that we gave specifically 
to solve some of these problems, they could make the same sort 
of machines that they have tod ay—"they” being any particular 
company—and reach approximately the same level of power as 
they have today. It would be slightly Lower because it's a static 
part,, - but to take full advantage of it, they would have to rede¬ 
sign and rethink how they're going to do their power manage¬ 
ment. The hardware—obviously, it can be smaller now. 

BYTE: So, six months from now, we'll see a whole new crop of 
notebook portables coming out? 

DAVE VINEER: V m sure we will. 

JOHN CRAWFORD; Higher performance, smaller package, 
lower power, longer battery life—which means lighter, because 
they'll have smaller batteries. 

DAVE VINEER: That's really the trend that I think weTe going 
to see for a while. We're not going to see longer battery life; 
we're going to see smaller, lighter machines, because they're 
going to make the batteries smaller to take advantage of the fact 
that we use less power. 

BYTE: So we'll be sticking with the 2- to 3-hour battery life that 
we now have? 

DAVE VINEER: I think so. There will be some that are going to 
go up. There are a few lunatics out there who say that as long as 


it needs to be plugged in, it’s a worthless machine. Someday 
that may happen: [computers] powered by the electricity in 
your finger. 

BYTE: Ora solar-powered panel? 

BILL RASH: Or the heat of your body; you put it in your shirt 
pocket, and the heat of your body recharges the battery. 

Again, it's interesting. The features of those notebooks 
translate to the desktop. Power management is one thing. An¬ 
other thing is this idea of auto-resume. I mean, why does every¬ 
body have to boot their computer every day? It's really kind of 
crazy. They walk away, the system shuts down, they come back 
the next morning, and [the system is] back to where they left it 
off, and it wasn't consuming power all night, heating the build¬ 
ing up. 

The Hunt for Bugs 

BYTE: When the 486 first came out, a couple of bugs were re¬ 
ported; there was some obscure arithmetic instruction that 
wasn't working right. Was that just a normal process of the chip 
being built? 

JOHN CRAWFORD: Well, any of these products is extremely 
complicated, and although one of the keys to our success is 
making sure that we can build these things and eliminate these 
kinds of errors to produce a product that is reliable, we can 
build millions of them and sell millions of them—that's an ex¬ 
tremely complicated thing. 

BILL RASH: I think that what's interesting is that 
as the parts get more complex, the number of 
errors keeps going down with each generation. 
So we continue to refine our ability to essentially 
do zero-defect design so that the designs work 
from the beginning. That is our goal^zero 
defects; I'm not going to claim that we will get 
there next year, but we cut the number of errors 
by a factor of three in going from the 386 to the 
486. 

DAVE VINEER: There's a certain number of 
bugs that you can find before you “tape out,” and 
a certain number that you find after [going to] 
silicon. On the $L, we tried for the first time to 
boot DOS on [a simulation of the 386SL running 
on] the mainframe. We have an IBM 3090. And 
it took approximately two weeks of continuous 
running to get to the C: > prompt. This is run¬ 
ning a full logic simulation of the chip. 

Now, all of us know that just because the DOS 
prompt comes up doesn't mean your PCs per¬ 
fect; there are many machines that give you the 
DOS prompt that have lots of incompatibility 
problems. So you can see that, if we were to try to 
run Windows—which you know how long you 
wait for—we wouldn't be there yet. 

So there's always a magic point where the de¬ 
sign engineer says, “I've found as many bugs as 
is practical without seeing real silicon," and runs 
the real silicon. Now, whether the customer sees 
the bug or we see the bug is dependent on how 
soon our customers want to see the silicon. Ev¬ 
erybody's chomping at the bit; they want to see it 
the same day we do, and we want to hold off and 


Maybe a laptop will be nothing 
more than a Docking Station 
for a credit card , 

Dave Vineer 


I think there ’$ a lot 
to be done in the world 
of software. 

Bill Rash 
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debug it and make sure it’s as clean as possible before they get 
it, but nobody’s willing to wait. That endless cycle of balancing 
the teeter-totter is what causes some customers to see bugs, and 
some not. And the ones who see bugs are the ones who know 
that they’re getting silicon that we haven’t gotten all the way 
through yet. 

BILL RASH: This whole area of finding bugs in our silicon 
early has been a big area of focus for Intel in the last few years. 
We’ve really invested a lot of effort into developing some to¬ 
tally different approaches to try and find the bugs in our de¬ 
signs before they get to silicon, before they get to one of our 
OEM customers, and certainly before they show up on the shelf 
in a computer store. 

DAVE VIN EER: One of the interesting anecdotes is that we had 
386-based workstations to develop the 486, and a lot of those 
are still in service. We also used the 386-based workstations for 
the SL—a nice incestuous relationship. 

BILL RASH: Actually, I think there was an interesting story 
where we discovered that one of the idiosyncrasies of the 386 
masked a bug early in the 486 design, because the workstation 
executing a certain instruction did it exactly the way the 486 
would have. 

BYTE: A kind of genetic flaw? 

BILL RASH: We discovered it before the design went out, but I 
remember there was a story about the fact that we were using a 
microprocessor that was identical to the one that we were 
simulating. 

New Technology 

BYTE: What kinds of new technology do you see coming out of 
laboratories that will have an impact on the way you design 
chips? 

DAVE V1NEER: Well, our group has been kind of inward-fo¬ 
cused, because we haven’t figured out what to do with 100 mil¬ 
lion transistors. Offer me a billion, and 1 still don’t know what 
to do with them. 

BILL RA5H: There are other things that are not related to tran¬ 
sistors but that affect a lot™for example, different ways of 
packaging. Look at this board; see how thick it is? [Editor’s 
note: See the prototype laptop hoard shown in “Portable 
Chips , , h mentioned above. ] If you think about the silicon die on 
there, it’s considerably thinner than those packages. By the 
time you want to start slipping something into your pocket, this 
kind of packaging is unacceptable. You’ve got to come up with 
much simpler ways of mounting the silicon dies themselves onto 
substrates that are thinner than this to interconnect things. So 
there is a lot of technology on packaging that’s going to be criti¬ 
cal in making computers into something that you can slip into 
your shirt pocket. 

BYTE: More integration? 

BILL RASH: Could be. The key is to eliminate all this plastic 
we put around the silicon die. More low-tech stuff. 

DAVE VINEER: There’s the “chip on board” that we’ve been 
doing a lot with in the last few years. Memory cards are another 
example. Possibly you are going to see CPU cards. Maybe a 
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laptop will be nothing more than a Docking Station for a credit 
card- 

BILL RASH: What’s fascinating is that display technology is 
moving into the realm of semiconductors. If you think about 
what are the best displays that you can get today, they’re all 
active displays, with literally a transistor per pixel, and it's al¬ 
most semiconductor technology. Or four transistors per pixel 
in order to do color, with one redundant transistor in the group. 
Again, that’s the kind of technology that will give me my hand¬ 
held computer with a nice hi-res display. The trick now is to get 
the equivalent of a 50-MHz 486 all integrated in there, with 
enough memory to do speech recognition for me so that I don’t 
need my “chicklet” keyboard;! can just talk to the silly thing to 
take notes and things like that. 

JOHN CRAWFORD: I think that’s where a lot of the more ex¬ 
citing stuff that we see is coming out of, not from the silicon 
technology per se, but in a lot of the peripheral equipment, if 
you will: displays, speech recognition, multimedia, all this 
good stuff. 

BYT!: Do you think it makes sense to have a special chip for 
speech recognition? 

BILL RASH: Speech recognition is an extremely software-in¬ 
tensive application- It takes megabytes and megabytes of data 
patterns and code, things like that. It’s hard to imagine that as a 
dedicated chip, because the thing has to be trained for the vo¬ 


cabulary. I find it hard to believe that you could have a dedi¬ 
cated chip that you could magically feed an analog signal into 
and out pops a string of ASCII text, all in one chip. Maybe 10 
years from now, but in between, there is going to be a need for 
an awful lot of software that a more general-purpose micropro¬ 
cessor grinds through in order to do the pattern recognition that 
is an essential part of speech recognition. 

BYTE: It's intriguing that you don’t know what to do with all 
those transistors. 

JOHN CRAWFORD (laughs): / didn’t say that: Fve always got 
plenty of ideas, 

BILL RASH: It is a challenge to make sure that we can really 
use those transistors, because if you don’t use them effectively, 
what you end up with is, somebody else builds something with 
half the number of transistors that does the job just as well, and 
you’re at a cost disadvantage. 

DAVE VINEER: Or, more embarrassingly, does the job better. 

JOHN CRAWFORD: 1 think it’s also a fact that if you look out 
10 years from now, it’s very hard to predict exactly what we’re 
going to build. If you look back 10 years, were we predicting 
that we’d have 486s and i860s and SLs in the marketplace? I 
don’t think so. So predicting what we are going to be building 
10 years from now is very risky. But I think that in terms of 
some of the raw technology numbers, the relentless march of 
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semiconductor technology is going to continue, and we can 
project from that. For next year's—1991 and 1992—product 
plans, we have a very good idea of what’s going to be in the 
marketplace, at least from Intel. If you look out to the 1993, 
1994, 1995 time frame, we have a fairly good idea of what 
we're going to build, what we'll have available. Of course, 
things will change as time goes on. 

DAVE VI ME EEL: That’s part of my comment, too, of not know¬ 
ing what to do with a hundred million transistors. If you really 
sit down today and say, “OK, I’m going to build this wild ma¬ 
chine, and I’m going to put every thing in it,” I'll guarantee you 
can’t spend a hundred million transistors. It's like spending 
a million dollars in a day or a month and walking away with 
nothing. 

BILL RASH: Want me to tell you how, Dave? 

DAVE VENEER (holding up a notepad ): This is my laptop, to¬ 
day, I'm looking for something that replaces this. This is it. 
This is what I want. When I can do everything that I can do with 
this pad of paper and this pen, I might be happy. That means 
being able to tear things out and hand them to my secretary. It 
means being able to draw pictures, it means being able to put in 
text, it means being able to keep my calendar, and everything 
else. This is my calendar. So, this is how I live, and this is what 
Fm looking to replace. If you can imagine this as a laptop, this 
in electronics, that's how l can account for 15 million transis¬ 
tors. Now what do I do past that? I guess I can start talk ing to it, 

JOHN CRAWFORD: Well, if you want to double the perfor¬ 
mance, I can tell you how to use 60 million, 

DAVE VINEER: OK, 60 million. But I guess Fm against having 
it implanted in my head. 
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BILL RASH: [That brings up] this whole idea of the human in¬ 
terface that we have to the computer, and what happens when 
you really think about integrating audio into your computer* 
such that your computer can literally answer your telephone for 
you [and] file away your telephone messages. The laptop you 
carry with you: You set it next to your main computer, maybe 
on an infrared link, or an RF link, and the two update each 
other. You don’t even have to hook it up—just sort of bring it 
close to your home computer, and they update each other as to 
what happened lately. 

(It could] even give you your telephone messages and tran¬ 
scribe them from speech to text so you can see your E-mail 
messages on your little hand-held that you carry around, be¬ 
cause they’ve been transcribed for you. Or you call up your 
computer and listen to your E-mail messages, which are tran¬ 
scribed from text to speech; you can hear what E-mail mes¬ 
sages you’ve received while you’re traveling. 

People are going to really think through some of these sce¬ 
narios of what people do, and what kinds of technologies have 
to be integrated into a PC to really make everybody more pro¬ 
ductive and [do] less drudgery work on their computers. And I 
think there's a lot to be done in the world of software. I think 
we’re developing an awful lot of hardware here, to crank out the 
horsepower to do it, B 
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Where can you get every font you'll 
ever need for your LaserJet IE? 


Try the Library 


Our Complete Font Library 
Cartridge for the LaserJet III has 
51 different typestyles, each scalable 
to virtually any size, so that you can 
make your point like never before. 


Just as a library has books on every 
topic, our Complete Font Library 
Cartridge has a typeface for every kind 
of document you create. Choose from 
classic typefaces for proposals, letters, 
and presentations. Or from designer 
styles for flyers, invitations and 
advertising materials. 

You see, each of your documents 
has a different message. And, the way 
that message is perceived depends 
greatly on the typeface and point size 
you choose. A CG Century Schoolbook 
means business. A CG Bodoni says 
style. While Cooper Black expresses 
creativity. Messages like this are 
difficult to portray on printed pages 
when you only have access to the one 
or two typefaces resident in your 
laser printer. 

Our cartridge is unique. In fact, 
it's unlike any other cartridge for your 
LaserJet III. That's because our break¬ 
through windowing technology has 
allowed us to put what was previously 
in two separate cartridges, into a single 
cartridge. The result? Inexpensive and 
convenient access to every font you'll 
ever need for your LaserJet III. 

For directions to the Library, 
call your nearest dealer or contact: 
Pacific Data Products, 9125 Rehco Road, 
San Diego, CA 92121, (619) 597-4643, 
Fax (619) 552-0889. 
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High-Speed 

Safety 

There are limits to standard PC serial communications caused by limitations 
of the port, the CPC, and the bus. There are also solutions. 

KEN KRECHMER 



W ith new communications capabilities, users are op¬ 
erating PC serial ports at higher data rates* Digi¬ 
tal data communications services provide data 
communications at 56,000 and 64,000 bps, and 
ISDN basic rate interfaces providing 144,000 bps are now 
emerging* New data compression functions within modems 
and other data communications equipment (DCE) make 4- 
to-1 compression of text data possible. As a result, users are 
developing applications, such as CAD/CAM and LAN inter- 
connect, that require serial communications at rates sub¬ 
stantially above 9600 bps* 

Unfortunately, at rates above 9600 bps, PC serial ports 
can operate unreliably, particularly when the operating sys¬ 
tem is multitasking (e.g., Windows, OS/2, or Unix). Even a 
TSR program can affect the reliability of serial 
communications* Windows 3.0 claims support 
for serial communications up to 19,200 bps. 

However, when users have problems with the in¬ 
tegrity of data transmission, technical-support 
personnel as well as communications hardware 
and software vendors regularly suggest setting 
the maximum serial port rate at 9600 bps, as¬ 
suming that the problems result from the inabil¬ 
ity of the communications channel to support 
the higher data transfer rates. 

In fact, these particular data-integrity prob¬ 
lems have nothing to do with the operation of ex¬ 
ternal communications. The problems lie with¬ 
in the PC. Whether your computer communica¬ 
tions system has such problems depends on its 
processor type (e*g*, 286, 386, or i486), bus 
clock rate, and cache memory organization, as 
well as the actual serial data rate supported* 


ing accessed by another application at the same time, the 
communications process will be delayed* However, the 
serial port operates at a fixed data rate* If a delay occurs that 
exceeds the number of bits transferred per byte divided by 
the channel transmission rate in bits per second, the serial 
port sends a NUL character to the remote DCE, When 
transmitting from the PC, the NUL character only reduces 
the effective data transfer rate of the communications chan¬ 
nel; it does not cause data loss* 

The situation can become serious when data is received. 
Data loss can occur if the serial-to-parallel converter in the 
modem attempts to place data on the computer bus when the 
computer bus is active doing other tasks* If a data byte can¬ 
not be passed on to the PC communications application by 


Within the PC 

The serial communications process begins 
when an application or operating-system service 
requests the processor to transfer data on the PC 
bus to the serial port. If the computer bus is be¬ 
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MAXIMUM DELAY ALLOWED FOR DATA RATES 

The table assumes the most efficient communications 
software supporting 8-bit bytes. It is possible that the 
effective serial port rate (in bytes per second) on the 
personal computer bus may be different in either 
direction. 


Delay before 
data is 
lost/delayed 

Serial port 
(bytes per 
second) 

Communications 

channel 

(bps) 

6.6667 ms 

150 

1200 

3.3333 ms 

300 

2400 

0.8333 ms 

1200 

9600 

0.5556 ms 

1800 

14,400 

0.4167 ms 

2400 

19,200 

0.2083 ms 

4800 

38,400 

0.1428 ms 

7000 

56,000 

0.1250 ms 

8000 

64,000 

millisecond (ms) = 

.001 second 



the time the next data byte is assembled from the modem, then 
data is lost. The amount of data that gets lost depends on the 
type of serial-to-parallel converter connecting the modem and 
the computer bus (e.g., what size buffer is operational) and the 
length of time the computer bus is occupied with other tasks. 

A data compression function can also make the symptoms of 
a data-integrity problem more confusing. When transferred 
data is not compressible, data loss problems may not appear. In 
some cases, only when compressible data is being transferred 
does the effective data transfer rate exceed the physical limits 
of a PC system—a more difficult situation to troubleshoot, and 
all the more reason to test the capabilities of a system before it is 
placed in service. 

Data-integrity problems rarely occurred when communica¬ 
tions took place at 2400 bps and PCs worked on one application 
at a time. At those rates, interruptions of 6 or 3 milliseconds, 
respectively, would not cause a problem in an IBM AT. 

An 8-MHz AT re- 
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ACTION SUMMARY 


Speed Traps 

Despite the claims of many 
vendors to the contrary, 
modems often do not deliver 
data throughput in actual ap¬ 
plications at rates even close 
to the ones attested to. 
Here's how to test your appli¬ 
cations environment to iden¬ 
tify when data throughput is 
less than that desired and, if 
so, how to improve it. 


quires about 0.25 ms to 
support a single serial 
port interrupt. Modems 
operating at 9600 bps 
and using data compres¬ 
sion can cause data to 
transmit four times 
faster (4800 bytes per 
second). When the maxi¬ 
mum delay before data- 
integrity problems occur 
is 0.2083 ms, a single in¬ 
terruption of 0.25 ms 
will cause data loss. 
Such interruptions are 
common in a computer 
system that supports 
multiple applications. 

The table above shows 
the maximum delay al¬ 
lowed for various data 
rates. If the communica¬ 
tions software applica¬ 
tion is designed to work 


with asynchronous modems without data compression, it may 
transfer data to the serial port (transmit direction) at one-tenth 
the transmission rate. The software anticipates the transmis¬ 
sion-rate reduction that occurs when the start and stop bits are 
added in the serial port. 

When data is lost as it passes between a modem and a com¬ 
puter, it is not corrected by an error-controlled modem (using 
either MNP level 4 or V.42). Error-controlled modems can 
only detect and correct data errors that occur between the DCE 
devices (e.g., on the communications channel). The data-integ¬ 
rity problem is particularly distressing for users who have 
modems with error control, because even with that, you cannot 
be certain if you are losing data or not. 

True Throughput 

The text box “Determining Serial Throughput” on page 147, 
describes the issues that affect serial port throughput. Al¬ 
though determining the speed of the modem is reasonably 
straightforward, determining the actual compression perfor¬ 
mance and any data transfer problems between the serial port 
and the microprocessor is more difficult. Only when you con¬ 
sider the sum of these items can you determine the actual 
throughput of the communications system. 

Communications Test Program from R. Scott Associates 
(Raleigh, NC) is a good tool for evaluating the true communi¬ 
cations throughput (including the effect of compression) pro¬ 
vided by modems and the communications channel. If you use 
CTP with the same PC configuration as the communications 
application, you can start identifying possible computer-related 
communications performance problems. To accurately project 
performance by the compression used, you need to send the 
same type of files as you do when running the application. 

Unlike common communications programs, which poll the 
serial port for received data at a fixed rate, CTP responds to 
each interrupt (single byte) on the serial port. This provides a 
more accurate indication of the communications channel 
throughput without considering degradation from the limita¬ 
tions of the PC. 

Even though CTP is designed to test the maximum through¬ 
put of the communications channel, using it on a single PC in a 
loopback test is valuable. To perform this test, set up one PC 
with the same configuration (but with two serial ports) that you 
will use for the application (see figure 1). Establish a local con¬ 
nection using two modems and two telephone lines and invoke 
CTP. Or, you can bypass the local phone system by patching 
between the modems with RJ11 cable and using the Hayes mo¬ 
dem ATO (originate) and ATA (answer) commands on the orig¬ 
inating and answering modems, respectively. 

The throughput tests are best run over a long enough time 
span to provide a realistic metric of the data being transferred 
between the transmitting and receiving applications. Measur¬ 
ing the throughput over a long time span is a better metric of the 
throughput than you could anticipate through practice. For ex¬ 
ample, if the test file takes less than 5 minutes to transfer, make 
a file consisting of multiple copies of the original file and trans¬ 
fer the larger file. 

Don’t make the mistake of measuring throughput by the time 
it takes to transmit from the first to the last byte. The correct 
way to measure throughput is from the first byte transmitted to 
the last character received. This accurate measure of through¬ 
put requires the use of a common time reference in the receiv¬ 
ing and transmitting applications, easily done when you use 
CTP and a single PC. 

CTP allows you to perform the test in a single direction (half¬ 
duplex) or in both directions at the same time (full-duplex). 

continued 
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If the presence of Micro 
Channel machines has ever stood 
between you and the joy of 
running the award-winning 
LANtastic PC Network, this is your ^ 



lucky day* Artisoft has just added three new 
Micro Channel adapters to its compliment 
of AE-2 Ethernet, 2Mbps and Voice adapters- 
LANtastic AE-2 MC Ethernet for Micro 
Channel, a 16-bit adapter that can be used 
in either a 16-bit or a 32-bit slot, is in 100% 
compliance with IEEE 802,3 and Ethernet 
standards, and comes with on-board 16K 
RAM that is user expandable to 64K Since 
AE-2 MC Ethernet is software 
compatible with Novell’s NE/2000 
hardware, you can run Novell “out 
of the box.” 

LANtastic 2Mbps MC adapters 



are the perfect way to economically network 
small or midsize businesses with Micro 
Channel computers. Each card includes a 
lOMhz coprocessor and 32K of on-board 
dual-ported RAM, along with software- 
selectable IRQ and RAMBASE address 
settings* Artisoft’s version of the NetBIOS 
standard can be loaded into and executed 
within the adapter* This plunges the 
NetBIOS draw on a PC’s base RAM down to 
just 2K and off loads the network processing 
onto the adapter. The cards are easy to 
install and use inexpensive dual-twisted pair 
cable* 

LANtastic Voice MC adapters 
let you save sound and speech 
onto disk for playback later on 
Micro Channel machines. Use 
them with LANtastic NOS 3,0 or above, and 


you can send voice messages 
across your LANtastic network. 
fust pick up the telephone B> "™ i l i l l |l i 1 
handset provided with each Voice Adapter, 
bring up a handy on-screen menu, and talk 
Use Voice Chat to carry on a real time 
conversation, or save the message for 
playback later in your own voice - either 
through the handset nr through the Micro 
Channel machine’s internal speaker* 

Now it’s easier than ever to run 
LANtastic’s award-winning Network 
Operating System on Micro Channel 
machines. Call 602-293-6363 or 
fax 602-293-8065, 

# ARTISOFT 

Revolutionizing Connectivity 



0990 Affl'lSGfT. LANtastic is a [rademiufc c>{ ArtwtL Micro Channel Architecture Is a trademark or [ntenialionat Business Machines Corporation. 

Circle 27 on Inquiry Cord. 





















Unique New Service 
Keeps 

Telecommunications 

Costs 

Under Control 

No matter how complex your voice commu¬ 
nications services are, no matter how many 
locations you manage, TRACKER™ from 
CCMI/McGraw-Hill can now give you the 
information you need to contain costs and 
save money. 

Drawing on years of experience gathering 
and analyzing rate and tariff data, CCMI/ 
McGraw-Hill created TRACKER to provide 
you with an instant look at your current 
services by location.. .and then compare 
your alternatives. Through this unique 
database, you can quickly identify where 
to reduce costs at a price that more than 
pays for itself. 

TRACKER has proven itself to be the answer 
to lower costs in the increasingly complex 
telecommunications environment. To learn 
more, call today. 

1 800 526-5307 Ext. 249 

CCM 1/McGraw-Hill 

500 North Franklin Turnpike 
Ramsey, New Jersey 07446 


Yes! I'm interested in discovering a proven new way to 
keep my telecommunications costs under control. 

LJ Send me more information about TRACKER. 

□ I can't wait! Call me right away. 

Name_ 

Title_ 

Com pany_ 

Ad d re s s____ 

City,__State_Zip__ 

Telephone_ 

Clip coupon and mail to: CCMI/McGraw-Hill, 

500 North Franklin Turnpike, Ramsey, N] 07446 
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Figure 1: 7b test the maximum data transfer rate using the 
Communications Test Program, use a single PC with two 
serial ports and two modems. The modems can be tied 
together by traditional phone connections and dialing or by a 
direct RJJJ connection and the Hayes modem commands 
ATO (originate) and ATA (answer). 


Choose half- or full-duplex depending on the requirements of 
the communications application that you implement. It is far 
easier and more accurate to perform such an analysis when the 
transmitter and receiver are in the same device. Other test ap¬ 
proaches transfer the information between two PCs and require 
a means of maintaining a time reference between them. 

To use CTP at high data transfer rates (e,g., 57,600 bps), 
you may need to disable “send data display " if you are using a 
12-MHz, zero-wait-state 286 PC or less. (You can disable 
“send data display” as a CTP option.) Even at rates of 19,200 
bps with less than 65 characters per line, you may not be able to 
transfer serial data and video data at the same time, because 
writing to the video monitor interface uses BIOS calls that 
create too much CPU activity. The added load on the PC pro¬ 
cessor and bus interferes with communications port activity. 

Checking for Data Loss 

If the testing suggests that you have data loss at the data rates 
required by your application, you need to do more testing. You 
need to identify if any data may be lost in actual practice. 

Using two PCs, configure both systems with the computer 
software and communications hardware identical to that of the 
application environment. The simplest communications chan¬ 
nel that allows the two DCE devices to be interconnected will 
suffice. 

Transfer files between the two systems and store the data on 
the destination system’s floppy disk. At the completion of the 
transfer, use the DOS COMP command to compare the data. 
Differences in the files indicate data loss in the computer, since 
error control is provided over the communications channel. 

Organize this test methodically. Use one standard test file 
for the first test and this second one. First, send the file exactly 
as the production application would. Next, send the file (assum¬ 
ing a multitasking environment) while other applications are 
operating on the receiving computer. As discussed earlier, data 
loss may occur in the receiving computer. The transmitting 
computer can only cause reduced throughput. Then, send the 
file in both directions at the same time (assuming this could 
occur in the real application). 

A little creative testing now will prevent hours of painful 
troubleshooting later. Format a blank floppy disk, and recalcu¬ 
late a spreadsheet or generate a database report, all while re- 
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Determining Serial Throughput 


T he actual throughput between two PCs over a telephone 
line using any data communications equipment depends 
on three parameters: (1) the transmission rate between 
the DCE (see the figure below); (2) the data compression 
used, if any, and its efficiency on the data being transmitted; 
and (3) the ability of the PC systems to pass information rapidly 
between the software and the modem. When these effects have 
been considered, an analysis can be made of the true data trans¬ 
fer rate between two PCs, Testing is the only reasonable means 
to determine the actual operation and data integrity of a com¬ 
munications system. 

The Transmission Rate 

The transmission rate is part of a modem standard (see table A). 
Full-duplex standards are indicated, but many manufacturers 
also provide standard or nonstandard half-duplex modems. 

After a call from an originating modem is connected to the 
answering modem, the answering modem sends a high-pitched 
tone (answer tone). On receipt of this tone, the originating mo¬ 
dem starts a process termed Handshaking. It is during the hand¬ 
shaking process that the two modems will determine what mod¬ 
ulation type(s) each is capable of and agree to use a common 
modulation. The usual handshaking implementation generates 
a connection at the fastest common transmission rate. 


The Data Compression Mechanism 

Several data compression algorithms are available for use in 
modems and other DCEs, The compression ranges shown in 
table B take into account the effect, in asynchronous transmis¬ 
sion, of removing the start and stop bits. Postulating a continu¬ 
ous fixed data compression rate allows a view of the potential 
compressed data rate. Assuming a factor of 4 compression: 

9600 X 4 = 38,400 bps 
14,400 x 4 = 57,600 bps 

Determining the exact compression that w ill occur in a trans¬ 
mission is usually not possible, because it depends directly on 
the exact bit patterns that are being transmitted. Patterns with 
high redundancy, such as ASCII text, can be compressed more 
than a binary file. 

The use of data compression makes it more difficult to deter¬ 
mine the exact data transfer rate. When data is not very com¬ 
pressible, the serial port operates at lower data rates. Additional 
complication comes from the fact that the communications soft¬ 
ware application may transfer data to the modem at one-tenth 
the data rate, anticipating the reduced rate caused by adding the 
start and stop bits. This effect reduces the actual data transmis¬ 
sion rate by 20 percent. 


SERIAL COMMUNICATIONS SYSTEM 



DCE=Data communications equipment (eg., modem} 

DTE=Data terminating equipment (source and destination of signals in communication link) 


COMMON MODEM STANDARDS 

Table A: The transmission rate is described as pan 
of a modem standard. 


Common modem 
standards 

Main rate 
(bps) 

Alternative rate 
(bps) 

CCITT V.32bis 

14,400 

12,000/9600/7200 

CCITT V,32 

9600 

4800 

CCITT V,22bis 

2400 

1200 

Bell 212 

1200 

n/a 

Bell 103 

0-300 

n/a 


DATA COMPRESSION PROTOCOLS 


Table B: The computing resource required is a 
relative indication of the performance of the 
hardware . A I is a low-performance system, such 
as an 8088 system, and a 4 might be a 386 system . 

Nominal Computing 
compression resource 


Protocol 

rate 

required 

Comments 

MNP level 5 

2 

1 

Proprietary 

MNP level 7 

2-4 

4 

Proprietary 

V.42 bis 

2-4 

2 

CCITT 

standard 


APRIL 1991 -BYTE 147 








































































HIGH-SPEED SAFETY 





IT'S A DRIVE OF A 


Add q disk drive without hors 
mg qround inside your com¬ 
puter-just plug Back¬ 
pack into your parallel 
port! Connect your 
printer to the Backpack 
drive. No took No hassles. 
No interface cards. Back¬ 
pack works with IBM and 
compatibles including PCs, 
XTs, AT$, PS/2s, PS/1 s, and 



laptops. It's available in 5.25" 
and 3.5" and comes complete 
with everything you need. 
So see your dealer or 
get it straight from the 
horse's mouth and call us 
about Backpack taday! 

Micro Solutions 

Computer Products 

132 W. Lincoln DeKdb, IL 60115 
615-756-3411 Fox: 756-2928 



This is what it will cost you 
to write your own 
Windows applications. 


A A complete LISP programming 
envircmmenl including a LE3P- 
aware program editor. 

A Supports Dynamic Data Exchange 
(DDE! ai a higher level than the 
SDK. Create both client and 
server applications. 

I Supports GDI. the clipboard, 
dialog boxes and menus. 

A Sample programs supplied include 
DDE sessions wllh Microsoft* Excel 
and Mirrogralx* Charisma™, 


A Requires 386-based or last 286- 
based machine and Windows* 3,0, 

$ 249 .* 

To order Software Engineer, 
or lor more information, 
lust call 

( 214 ) 234-2611 

or Pax 

t.214)234-2674 


RAINDROP 

SOFTWARE 

B45 Arapaho ftrad * Suite 1 OS * Richardson * Texas » 75001 

Sann nomes mentEnod above no/ be !»ndornna r< ngotstd tiBlsnsk] d thoi raspretw hofdara 


ceiving the test file. Such processor-/bus-intensive activities 
should indicate if data loss can occur. 

When you compare the original and transferred files, any 
discrepancies indicate data loss. If there is data loss, several 
possible approaches will prevent it. First, you can reduce the 
maximum allowed serial port data rate of the connection. 
While this is certainly not desirable, it is better than running 
the risk of undetected data loss. Alternatively, use a faster 
computer. 

Next, you can prevent, by software design or user instruc¬ 
tion, the operation of simultaneous applications that cannot be 
supported without the risk of data loss. Disk formatting is an 
example of a processor /bus intensive task that can be avoided 
during communications. However, avoiding other simulta¬ 
neous applications can be difficult to enforce and more difficult 
to accept. 

Finally, you can obtain hardware and software that corrects 
or prevents this type of problem without degrading system per- 
formance. This is the best approach. 

Application Software Error Control 

If the communications application software offers a means to 
detect and correct errors through to the remote end system, then 
any bytes that are lost on the computer bus would be detected 
and corrected. Protocols such as Kermit, XMODEM, YMO- 
DEM, and other PC-based error-control protocols perform this 
function. There are several caveats, however: 

1. The protocols (especially earlier versions) used by commu¬ 
nications application software may not be communications- 
efficient, 

2. Many software communications applications do not have ac¬ 
cess to an error-control protocol within them. 

3. The software-based protocol has to be available at both ends 
of the communications, w r hich may not be possible in PC-to- 
host communications. 

Rather than correcting errors by retransmission, the communi¬ 
cations system throughput would be higher with a solution that 
eliminates the errors. 

A Different UART 

In IBM-compatible PCs, the original 8250 universal asynchro¬ 
nous receiver/transmitter (UART) provided the serial-to-paral- 
lel connection from the serial communications channel to the 
parallel computer bus. The latest 8250 version, the 16550A, 
includes a small (16 bytes in each direction) buffer. Newer 
computers and serial cards, including the larger IBM PS/2s, 
use the 16550A. The 16550A assists greatly in preventing data 
loss, but the communications software needs to turn on the 
buffering for it to perform any differently from the 8250. 

Manufacturers of communications software applications are 
starting to deliver software products that check whether the 
UART is a 16550A, and, if it is, they turn on the buffer. Verify¬ 
ing that communications applications implement the 16550A 
buffer can be a way to solve the computer bus data loss prob¬ 
lem. Be sure to verify that the communications application 
actually enables the buffer; then, test your communications 
system to be sure. However, if the I6550A isn't available, or if 
computer bus delays might be longer than 15 byte times, a dif¬ 
ferent solution may be in order. 

Hayes ESP/ESD/ESI 

Hayes is one of several high-speed modem vendors that is offer¬ 
ing solutions to this kind of problem. Hayes recently announced 
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‘With on-site service 
!n '' l uded, these Zenith 
a Systems PCs give 
totai confidence for 
future” 


ZENFTH DATA SYSTEMS INNOVATES AGAIN ™ 


Now the Tbta[ Performance • TotalCare Bonus gives you on-site 
TotalCare ™ Service with eligible Zenith Data Systems PCs! 





Today, you need confidence that the PCs you choose can carry your business into the 
future and stay up and running when you need them. Thatfe why some of our most 
advanced desktop PCs are now available with a very special feature—one full year of 
on-site TotalCare Service* at no additional change. 

TotalCare protects your PC investment. Just one toll-free call to our 
24-hour National Response Center puts you in touch with a North 
American network of over 2000 employees. And if you need on-site 
service, an experienced Customer Service Engineer will travel to your 
business to make things right—the next day in most cases! \bu can even 
purchase TotalCare contracts to cover other manufacturers’ products. 

This special offer includes hard drive models of the Z-386SX/20™ PC, 
the Z-386/20™ and Z-386/25™ Workstations, the Z-386/33E ,M File Server and the 
Z-486/25E™ Personal Workstation. All come with MS-DOS* 4.0 and Microsoft 3 
Windows™ version 3.0 pre-installed , plus a Microsoft Mouse. 

Add our award-winning Flat Technology Monitor; or 
our advanced 16" (15" v) high-resolution monitor for our 
Z-486/25E, and you’ve got The Seamless Solution — 
our formula for total performance in todays graphical 
computing environment 

But you’ll have to hurry to take advantage of the Total 
Performance-TotalCare Bonus —offer ends May 24,1991. 

For more information and the name of your Zenith Data Systems 
Representative, call 1-800-523-9393. Z-386SX/20 PC 


1H£ ^ 




ZENITH _ 

data systems ili 


Groupe Bull 



"See TotalCare Service agreement and call your Zenrlh Data Systems representative for details. One year on-site service also good on monitor when purchased with 
eligible PC- A predetermined cash amount may be substituted for one year on-site service. Graphics simulate Microsoft Windows version 3.0, a product and trade mark 
pf Microsoft Corporation. |ntel366SX, 3SG and i486 are trademarks of Intel Corporation. MS-DOS is a registered trademark of Microsoft Corporation. TotalCare is a 
trademark of Bull HN Informal ion Systems, Inc. Copyright © 1991, Zenith Data Systems Corporation. 
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Psion Organiser II Features: 

* LCD, 2 line * 16 character, or 4 
line * 20 character, viewing angle 
adjustments; 

* 8 models to choose from, with 
n urn e rlc, al ph a- nu m eric, e xtende d 
character key pads 

* Bar code pens, slot readers, 

CCD and Laser Scanners, 

Magnetic Swipe Readers 

* Removable / interchangeable 
battery backed, cartridge RAM 
memory modules up to 512k 

* RS-232 Serial communications 

* Full range of development tools 

* RS-485 Networks 

* H ay es Co mpati b ie 212 mod em s 

* Beil 202 acoustic modems 

* Direct interface to AS400 & System 36 through 
Control + Link software 

* Integral printers with 20, 40, 60, 80 character print width; 
impact or thermal 


* Ruggedized & environmental!zed option s available 


60 ’s 


MAINFRAMES 





MINICOMPUTERS 





DESKTOP PC's 





Oli9ci HANDHELD & 

MOBILE COMPUTERS 


DESIGNED TO GO. 
EVERYWHERE. ANYTIME 

Psion Mobile Computers are 
light (a mere 4.3 lbs.) They're 
compact (the size of an A4 
sheet and only 2 inches thick). 
And their slim, clam-shell 
design is such that they invite 
being picked up and carried as 
easily as a book. 

VERY EASY TO USE, 

With an easy to follow, intuitive-to-use screen 
display, a touch-pad that’s even easier to use than a 
’mouse', and the capability to digitize voice, Graphic 
Interface models can be mastered very quickly. 


XEC Computer Products, Inc 

13630 58th Street North, Suite 103 
Clearwater FL 34620 
Ph: (813) 531-1422 Fax (813) 530 5975 
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its Enhanced Serial Port; the related serial communications 
software driver. Enhanced Serial Driver; and a public defini- 
tion of the interface between them, the Enhanced Serial Inter¬ 
face. The ESP board is a plug-in card (both EISA and PS/2 ver¬ 
sions) that has a 1000-byte buffer in each direction to prevent 
data loss. It interweaves with the software ESD to be sure all 
bytes transferred across the bus reach the intended local 
destination. 

In fact, the Hayes ESP/ESD/ESI solution supports the fol¬ 
lowing four ways of solving the serial port data-integrity 
problem: 

* First, support for the 16550A, which requires that the 
communications application software utilize the additional 
buffer. 

* Second, an enhanced 16550A mode that uses separate 
logic in the ESP around the 16550A to identify when the re¬ 
ceived data is overrunning the capacity of the PC. It will then 
exert flow control (RTS or DSR) to prevent data loss. This 
mode does not attempt to ensure more efficient line utilization 
in the transmit direction, nor does it require that communica¬ 
tions software applications support the 16550A. 

* Third, an enhanced buffered mode that supports buffered 
transfers between the PC and the ESP card, utilizing a Hayes- 
supplied software driver. In this mode, bidirectional flow con¬ 
trol utilizing RTS/CTS, DTR/DSR, XON/XOFF, or transpar¬ 
ent XON/XOFF is supported. 

* Fourth, a true DMA mode, DMA is a specific high-speed 
transfer mode designed into the ISA, ETSA, and Micro Channel 
architecture versions of the IBM computer bus. By utilizing 
DMA, efficient data transfers can be made with minimum use 
of the PC/bus resources. Hayes provides software drivers for 
use under Windows and OS/2 to support a DM A transfer mode. 

Because it requires purchasing a new serial port card and a 
special software driver, the Hayes solution is quite an expen¬ 
sive one. But it minimizes the use of expensive PC resources, 
because the communications between the modem and the 
microprocessor memory use DMA. DMA is significantly 
faster and more efficient using the computer bus resource than 
using the polled character-by-character access that normally 
takes place. The most significant deterrent to the use of DMA is 
the few communications software applications that currently 
support it. 

The Multi-Tech Intelligent Serial interface 

Multi-Tech Systems (Mounds View, MN) also offers several 
alternative approaches to maintaining data integrity through 
the serial port. The most innovative approach, the Intelligent 
Serial Interface (ISI), borrows from the de facto standard for 
connecting asynchronous serial ports to LANs. The developer 
of this interface, Network Products, calls it Network Commu¬ 
nications Services Interface, and the company that promulgates 
its use, Novell, calls it Network Asynchronous Services Inter¬ 
face. Since a wide range of communications software for LAN 
interweaving supports it, this standard offers an existing solu¬ 
tion to maintain data integrity across the serial port. NCSI pro¬ 
vides the connection between the LAN software and the higher- 
layer application or external communications. 

The NCSI interface transfers blocks of data across the com¬ 
puter bus in response to an interrupt request and is only a slight¬ 
ly less efficient use of the computer/bus resources than is a 
DMA transfer. A drawback is that I SI requires communications 
applications designed for LAN eommunieations, even if you 
are not planning on using it for a LAN, as is shown in figure 2. 

An issue that may affect the NCSI performance is that many 
current software applications with NCSI support the interface 
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Finally , a fasf, powerful text editor that integrates your favorite 
programming tools and uses no memory! 


The new V EDIT family of text editors offers stunning performance , 
versatility and ease of use. Completely written in assembly lan¬ 
guage, they are small and lightning fast, (3 to 30 times faster than 
other editors on large files where speed really counts.) Edit text 
and binary files of any size, even 100+ megabytes. Installation is 
trivial; VEDIT.EXE and an optional help file are all you need - no 
overlays, no configuration files, no environment variables. 

For programmers, the new compiler support in VEDIT and VEDIT 
PLUS is a breakthrough. Run not only popular compilers, but 
debuggers and your favorite tools from within the editor. When 
shelling to DOS, VEDIT swaps itself and any desired TSRs out of 
memory to give you more memory than when you entered VEDIT. 
Only VEDIT offers you the advantages of a powerful editor without 
giving up the convenience of an integrated environment. 

Call for your free, fully functional, evaluation copy today. See why 
VEDIT has been the choice of 100,000 programmers, writers and 
engineers since 1980. 

VEDIT Jr. - Unmatched performance for only $29. 

All VEDIT editors include a pull-down menu system with "hot 
keys 1 ', context sensitive help, pop-up status and ASCI! table, a 
configurable keyboard layout and flexible, unlimited keystroke 
macros. Perform block operations by character, line, file or 
column. Undo up to 1000 keystrokes - keystroke by keystroke* 
line by line, or deletion by deletion. Automatic indent, block inde. «£ 
and parentheses matching speed program development. Word 
wrap, paragraph formatting, justification, centering, adjustable 
margins and printing for word processing. Run DOS programs. 

VEDIT - A best value at only $69, 

VEDIT can simultaneously edit up to 36 files and split the screen 
into windows. Search/replace with regular expressions* The most 
integrated compiler support available. Run VEDIT PLUS macros. 

VEDIT PLUS - Ultimate programmer s tool for only $185. 

VEDIT PLUS adds the most powerful macro programming lan¬ 
guage of any editor. It eliminates repetitive editing tasks and 
permits creating your own editing functions. The macro language 
includes testing, branching, looping, user prompts, keyboard 
input, string and numeric variables, complete control over win¬ 
dows plus access to hardware interrupts, memory and I/O ports. 
Source level macro debugging with breakpoints and tracing. 

VEDIT PLUS - $185 for DOS, $285 for UNIX/XENIX, 30 Day 
Money-back guarantee. Discount pricing for multiple users, 
schools and OEMs. VEDIT Jr. site licenses start at only $250. 


An intuitive user interface with 
pull down menus, hot keys, 
mouse support and context 
sensitive help make VEDIT 
easy to use, easy to learn. 


Point and shoot file selection 
makes it a snap to edit new 
files, merge and split files, run 
macros and much more. 
Select files with the cursor 
keys or the mouse. 


FREE 

Fully Functional 
Evaluation Copy 
Call 1-800-45- VEDIT 


Mouse Support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular expressions 
Small 70K size, fast 


Emulate Wordstar, Word 
Perfect, Brief, vi, others 

Edit text and binary files of 
any size and line length 

Powerful macro program¬ 
ming language for instant 
"off-the-cuff” macros 


DOS XENIX UNIX QNX FlexOS 


Just about everything about 
VEDIT is configurable, from 
the keyboard layout, to the 
screen colors, to the way con¬ 
trol characters, tabs and the 
end of lines are displayed. 
Configure VEDIT with easy to 
use menus* 


BENCHMARKS IN 3 MEG FILE 

VEDIT BRIEF Sage QEdit 

Simple search 57 sec 1:17 min 28 sec Cannot 

Save and continue 52 sec 3:52 min 1:47 min Cannot 

Load, modify, save, exit 21 sec 49 sec 1:38 min Cannot 

Block-column copy (40x200) 2 sec 30 sec 2 sec 2 sec 

Delete one column in file 9:58 min 1 :50 hour 1 :03 hour Cannot 

60,000 replacements 3:18 min 1:44 hour 1:32 hour Cannot 

VEDIT i$ a registered trademark of Green view Data. Inc. BRIEF is a trademark of Under Ware, 
Inc, Sage Profession Editor is a trademark of Sage Software Inc, QEdil tea trademark of Sam Ware. 
’ DOS version also supports Concurrent DOS, DESGview, Microsoft Windows, PC-MQS/386 and 
most networks. Special CRT terminal version runs over serial lines and modems 

T Free evaluation disk is fully functional and can edit small tiles, 


Greenview Data 

P.O. Box 1586, Ann Arbor, Ml 48106 
(313) 996-1299, Fax (313) 996-1308 


















HIGH-SPEED SAFETY 



MULTI-TECH ISI CONNECTION 

General implementation Implementation for high-speed serial 

Server communications 





Figure 2: The Network Communications Services Interface provides the connection between LAN software 

and the higher-layer application or external communications. Essentially, you are taking advantage of an established 

network standard to do high-speed serial communications. Interfaces J and 4 are possible NCSI interfaces. Interfaces 2 and 3 are 

proprietary interfaces currently. Interface 5 can be a serial port or a bus interface (with an internal modem). 


only at 19,200 bps, but 38,400 bps is desirable for use with data 
compression and 14,400-bps modems. In the future, more 
NCSI will likely offer support lor 38,400 bps. 

The drawback to the NCSI approach is that it will operate 
only with a Multi-Tech internal card or a Multi-Tech serial 
card. It is, therefore, potentially as expensive as the Hayes ESI 
approach. 

For vat Turbo Interface 

Forval America (Salt Lake City, UT), a new high-speed mo¬ 
dem manufacturer, has taken a different approach to handling 
the problem of data loss within the computer. The company 
calls its solution the Forval Turbo Interface (FTI), 

An FT I looks exactly the same to the PC bus as an 8250 on 
the modem card plugged into the bus. In fact, it actually oper¬ 
ates more like a large 16550A that does not need to be turned on 
by the communications application software. The FTI has a 
built-in buffer of 1000 bytes in each direction. However, each 
byte is delivered to the computer bus and an interrupt request 
generated. If the byte is accepted by the computer bus, the next 
byte is delivered. If the byte is not accepted by the computer 
before the next byte is assembled from the communications 
channel, the first byte remains, and the second byte is stored in 
the second location in the buffer. The third byte is stored in the 
third location in the buffer, and so forth. In this way, the FTI 
can hold data that cannot be accepted by the computer bus until 
the bus has time to accept it. Since the FTI is designed into the 
Forval modem, it can also provide flow control to the opposite 
end of the communications channel should the l QOO-byte buffer 
begin to fill. 

The advantage of the FTI is that it provides reliable and com¬ 
patible operation at high data transfer rates with existing com- 


mu nic at ion s software a p p I icat ion s i n ex i st i ng I BM-compat i ble 
PCs. The disadvantage is that the FTI is only available in For¬ 
val modems and that the interface is interrupt-driven and not as 
efficient a use of the computer bus resource as is the Hayes ESP 
or Multi-Tech approaches. 

General Solutions to Data Integrity 

Since each manufacturer's solution to PC data integrity is 
manufacturer specific, each solution requires its own commu¬ 
nications software (or driver). A general solution for all hard¬ 
ware communications devices, or DCE devices, requires an ac¬ 
cepted standard. The Telecommunications Industry 
Association TIA TR-29,2 is the U.S. standards committee that 
develops digital interfaces to PC fax devices. Work has been 
under way for over a year to develop a standard transfer method 
for high-speed serial communications for fax applications. It is 
possible that a standard way to support high-speed PC fax ap¬ 
plications could also be used for other high-speed serial 
applications. 

But communications software companies have not been ac¬ 
tive in this work, and communications hardware vendors are 
often interested in popularizing their proprietary solutions to 
the data-integrity problem. Gaining consensus from competing 
companies to create a TIA standard thus remains an elusive so¬ 
lution to data integrity. ■ 


Ken Krechmer is the principal of Action Consulting in Palo Alto , 
California, a firm involved in data communications standards 
and product development . He is also the technical editor of 
Communications Standards Review, a technical newsletter of 
the activities occurring in wide-area network standard groups 
worldwide , He can be reached on BIX c/o " editors ." 
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Take a lightweight presenter 
to your next presentatioa 


5 
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It weighs under four pounds. 

It fits into an ordinary briefcase. 
But if your liv ing depends upon 
making presentations, the LiteShowII™ 
is no lightweight. 

LiteShow II is a radical, new technological 
breakthrough from In Focus, the industry’s leading 
innovator in LCD projection panels and presentation 
technologies. 

LiteShow II makes dvnamic, brilliant color 
computer-generated presentations—without the 
expense or baggage of a computer. Or the hassle and 
expense of overhead transparencies or color slides. 

Create your presentation on any IBM/compat¬ 
ible, PS/2 or Macintosh computer. Then capture your 
presentation on a standard 1.44 MB, 3.5" floppy disk. 
Save as many as 50 images per disk. You can even 
mix and match images created in DOS, OS/2, 
Windows and Macintosh applications. 


mmmm\ 

HHIi El 

El! 


In fact, LiteShow II 
makes slideshows 
look amateurish by 
comparison. 

You can display 
256 brilliant colors at 
640 x 480 resolution. 

Animate your 
images with wipes, 
dissolves, timing effects, 
windowshades that reveal bullet 
points one by one, and more. 

In addition to dramatically increasing the 
impact of your presentation, LiteShow' II dramatically 
reduces presentation costs. 

An image displayed on LiteShow II costs 
about 6 cents compared to $1.00 for an overhead 
transparency or $15 for a color slide* And LiteShow 
II itself costs less than a VGA laptop. 

LiteShow II works with any multi-sync 
monitor or video/data projector. But for the most 
dramatic presentation team, couple LiteShow II with 

an In Focus PC Viewer® 
LCD projection panel. Its 
640 x 480 resolution sup¬ 
ports CGA, EGA, VGA, and 
Macintosh video standards. 
When you consider 

L_- presentation impact, image quality, 

'* P: -_ J — - ease-of-use, flexibility, the 
freedom to make last minute changes on the fly, 
the easy portability and the final, bottom-line cost, 
LiteShow II is the most persuasive and cost-effective 
way to make your point. 

And there’s nothing lightweight about that. 




fhi 

' ■hate. 


Using LiteShow IFs 
built-in software, organize 
your images in any order you 
like. Just like a slide carousel. 

But unlike a slide carousel, 

LiteShow II gives you a host of special effects. 

* Prices Wtiy vary idthmigh they'Uneverequalikeemrstimy of LneSJhm 1 /, 

tn Ft/cus Systems* Inc. 7770 .VfF Mohawk Street, Tualatin. Oregon 97602. I-KUO-327-7231. In Oregon, 5Q3-692-496H Tax: SU2-n92-447h. 

l.iteShim H it a trademark, PC Vkmtrmd fa Ttkns System art reguiered trademarks of in Focus Systems htc, AH other trademarks or rtgtmmi trademarks are ike property their respective holders. 
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A PC that looks good in your 
office won't look good for long 
out in the plant 

Heat murders microproces¬ 
sors, Dust decimates disk 
drives. Vibration victimizes 
video cards. 

Any or all can wreck your 
entire operation* 

Texas Microsystems line of 
rugged, reliable ISA Bus products and systems are specifi¬ 
cally engineered for those brutal industrial environments that 
eat pretty PCs for breakfast. 

To ensure maximum reliability we design and manufac¬ 
ture from scratch practically everything that goes into our 
systems, like passive backplanes which we pioneered for 
microcomputers in 1983* These backplanes accommodate a 
full compliment of convenient, plug-in components, all com¬ 
patible with IBM®. They're why our Mean Time To Repair 
(MTTR) is a phenomenal 10 minutes. 

You won't find passive backplanes — or lower MTTR — 
in any of the leading office PCs. 

We also build industrial-strength option cards to handle 



Mission Critical Workstation 1448: 
9 opium slots and 2 drive buys 



Ultm-fast 32-bit f80386} 47' 
equivalent CPU boardB386S 
Available at IB, 20 . 25.33 MHz. 


myriad functions, in addition to our 286,386™ and 486™ 
CPU cards in a full range of processor speeds. Our CPU card 
designs use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce component counts 
by 50-60% which enhances reli¬ 
ability and resistance to physical 
stress. Ultimately, the design 
contributes to our remarkably 
long Mean Time Between Fail¬ 
ures (MTBF): 70,000-100,000 
hours, calculated against the MIL Standard Handbook 217E* 
_ You won't find that kind of card selec¬ 

tion — or MTBF — among the leading PC 
makers. 

You won't find them torturing their 
systems like we torture ours, either. 
Not only do we perform extensive 
"shake, rattle and roll" tests on each 
new design, we pretest all our sys¬ 
tems before they leave our dock* We 
bum them in at 55°C/131°F for 48 
hours straight just to make sure they 
can take the heat at your plant. 



Mission CriSteal RenthJap 2003 : 
10 option slots and 2 drive bays 




























Pretty reliable. 


What's more, we shock-mount our disk drives to stand up 
to vibrations surpassing Richter scale proportions and we use 
only high-reliability power supplies that can go 100,000 hours 
MTBF, 

With all that reliability designed into our products, is it 
any wonder that we guarantee better support than the other 
leading PC makers? Every system we offer comes with a full 
one-year, on-site warranty. Theirs don't. We also offer a toll- 
free number for technical and sales information, a regional 
network of sales engineers, engineering support for systems 
integration and a guarantee to meet shock specs. Of the lead¬ 


It's- No- Comparison 


Texas Microsystems 

COMPAQ 

IBM 

PS/2 

Passive Backplane 

Yes 

No 

No 

lOQ/MM-hour MTBF power supply 

Yes 

No 

No 

Shock-mounted disk drives 

Yes 

No 

No 

Maximized MTBF 

Yes 

No 

No 

Positive pressure, filtration 

Yes 

No 

No 

Operation at 55 D C/13PF 

Yes 

No 

No 

4&-hour bum-in at 55^/131 

Yes 

No 

No 

Maximum expansion slots available 

14 

5 

5 

1 -year, on-si te warranty 

Yes 

No 

No 

Toll-free support number 

Yes 

No 

No 

Regional sales support 

Yes 

No 

No | 

"Shake, rattle and roll" testing 

Yes 

No 

No 


ing PC makers, Texas Microsystems has the longest history of 
design using Intel microprocessors: 15 years in all. You' 11 
find our systems hard at work in harsh operating environ¬ 
ments at 70 of the Fortune 100 companies. 

Granted, the leading office PCs may 
be prettier than ours, but our in¬ 
dustrial-strength systems are de¬ 
signed to be more reliable. That 
reliability makes our systems 
look a lot better where it really 

. Mission Critical Rack-mount 2001. 

COUntS. jq option an( j j 

Your production line. 

For technical or sales information, call 

1 - 800 - 627-8700 


Texas Microsystems, Inc. 

© 1990, Texas Microsystems, Inc. "Mission Critical Micro" is a trademark 
of Texas Microsystems. Inc, Other trademarks mentioned are registered, 
trademarked or service marked by their respective manufacturers. 
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STATE OF THE ART 


THE PAPERLESS 
OFFICE 


O ne of the ironies of the personal computer revolu¬ 
tion is the amount of paper it has produced. Back 
in the mid-1970s, many people thought that one of 
the effects of personalization of computer technol¬ 
ogy would be the obsolescence of paper. (Little did 
they comprehend the attraction of seeing our words in 37 
fonts and type styles, all on the same page.) 

The effect of computers, of course, has been to increase 
the amount of paper we put out. When it is so easy to create 
decent-looking output, there is little reason to exercise re¬ 
straint. This has created its own problem: the care, feeding, 
storage, and retrieval of all those paper documents. It has 
also created a new technology called document image pro¬ 
cessing (a.k.a. the paperless office) to handle the mass of 
paper documents we’ve buried ourselves in. 

In “The World of Documents,” Gerald P. Michalski de¬ 
scribes how the concept of a document has been radically 
changed by computer technology. He outlines how you can 
integrate imaging with many different technologies, such as 
text management, hypertext, and groupware, to garner the 
greatest utility from your information system. Two of the 
satellite technologies described by Michalski are described 
in detail in a couple of related text boxes. In “Moving Data 
Using EDI,” Sharon Fisher describes electronic document 
interchange, an ANSI standard for the automatic transfer of 
business information. In “Warm for Forms,” Mark Ska- 
pi nker describes how electronic forms processing can go a 
long way toward making the paperless office a reality. 

The central technology of the paperless office Is docu¬ 
ment image processing. Paper documents are scanned into 
image files stored (usually) on optical disks. The documents 
are then available for retrieval, viewing, and printing. In 
“Catch the Wave of DIP,” David A. Harvey takes a close 
look at the technologies that build an imaging system. 

DIP is more than a technology. In “Practically Paper¬ 
less,” David A, Harvey and I examine some DIP success 
stories: companies that have implemented document imag¬ 
ing to solve very real problems. The cases examined range 
from simple network configurations to enterprisewide, 
mainframe-based imaging Goliaths. In a related text box 
titled “The Evolution of DIP,” David Silver traces how DIP 
has changed from the days of microfilm. 


It is easy to get carried away by technology , and DIP is no 
exception. In “The Dark Side of DIP,” Christopher Locke 
brings into focus the problem of indexing as it relates to the 
storage and retrieval of stored images. Locke stresses that 
indexing documents is not a low-level task but rather one 
akin to knowledge engineering. He is also leery about as¬ 
signing documents using rigid classification schemes; he 
views an archive as a vein of information to be mined, not 


as a static, lifeless entity. In a 
related text box, Locke de¬ 
scribes some of the numerous 
products available that reveal 
the challenge of indexing. 

In “Divide and Conquer," 
David P. Wright and Christo¬ 
pher L. Scofield describe an 
optical character recognition 
system based on neural net¬ 
work technology. They see a 
bright future for this technol¬ 
ogy in the paperless office, 
particularly in forms process- 
ing. In a related text box 
called “Recognizing Script,” 
Jane Morrill Tazelaar de¬ 
scribes an innovative hand¬ 
writing-recognition system 
from the Soviet Union. 

A completely paperless 
office is not yet a reality and 
may never become one. Re¬ 
gardless, the myriad ways that 
computer technology lets us 
view and link documents will 
enable us to see information 
in new and different ways. 
And that's worth a lot more 
than an office without paper 
clips. 

—Bob Ryan 
Technical Editor 
State of the Art 
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JUST HOW FASTIS 
PROGRAMMING IN APL^PIUS? 


This fast. APL'APLUS streamlines the whole 
programming process and screams through complex 
data manipulations with turbo speed. 

APL'A'PLUS notation is like the math you already 
know. So you can solve problems the way you think 
about them, instead of wasting time figuring out haw to 
solve them. And it’s concise. A few lines of APL^PLUS 
can replace pages of code written in other languages. 

Explore complex “what if” scenarios using built-in 
functions that manipulate tables of data like single 
objects. Prototype solutions and quickly put them to the 
test. Develop complete applications in record-breaking 
time with editing, graphics, screen windowing and com¬ 
munications facilities, mouse support and interfaces to 
spreadsheets and subroutines written in other languages. 


Use our tutorial to jump start the whole pro¬ 
gramming process. Then, use APL^PLUS' speed 
and power to zoom through your development cycle so 
fast it’s almost illegal. APL*PLUS. The programming 
language to use when you have miles of data. And 
the need for speed. Call today and well rush you a 
free demo disk. 

See us at The Which Computer•? Show, Booth #4322 

APL-* PLUS' 

(800) 592-0050 Ext. 875 

In Maryland (301) 984*5123 Outside The U.S., Call (301) 984-5412 
For The Name Of Your Authorized Dealer 


APL^FLUS is a registered trademark of STSC t Inc., and is available for IBM PCs and compatibles, UNIX workstations, VAX minicomputers and IBM mainframes. 
Fax' (301) 984-5094 TELEX i 898085 (STSC ROVE) © 1991 STSC Inc, 2115 East Jeffemon Street ■ Rockville, MO 20852 






STATE OF THE ART 



THE WORLD OF 
DOCUMENTS 


No system is likely to need all the technologies of Intelligent Document Management, 
but you may well need more than one 

GERALD P. MICHALSKI 


T he world of documents as we 
know them is disintegrating be¬ 
fore our eyes. The mental map 
we typically use that equates a 
file object with a document is fast being 
replaced by a more complex mapping. 
Hypertext and “hot” or “active” links 
between objects are blurring the differ¬ 
ences between one file object and the 
next. In a well-engineered system, these 
objects and their links can all look like a 
single document. 

One working definition for a docu¬ 
ment would be the following: A docu¬ 
ment is a snapshot of some set of infor¬ 
mation that can 

• incorporate many complex 
information types; 

• exist in multiple places across a 
network; 

• depend on other documents for 
information; 

• change on the fly (as subordinate 
documents are updated); 

• have an intricate structure, or 
complex data types such as full- 
motion video and voice annotations; 
and 

• be accessed and modified by many 
people simultaneously (if they have 
permission to do so). 

Each of the people accessing a docu¬ 
ment may have a different purpose for 
doing so. For example, a customer-ser¬ 
vice representative may need to view a 
complaint letter to tell its author its cur¬ 
rent status. A manager may need to view 
the same document alongside other let¬ 
ters about the same issue to diagnose the 
problem. 
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THE WORLD OF DOCUMENTS 



INTELLIGENT DOCUMENT MANAGEMENT 


Dynamic 

document assembly 


Remote database 
publishing 


Hypertext 

User interfaces 

Interactive 

multimedia 


Navigation 


Groupware Work-flow 
software 


Text 

retrieval 

Text management 


Markup languages Raster-to-vector 
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Figure 1: The scope of imaging systems extends into other related technologies under the concept ofIDM. The location of 
the various technologies does not imply a formal structure; it simply reflects their relationships to one other . (Courtesy of New 
Science Associates) 


Intelligent Document Management 

Few tasks in today's business environ¬ 
ment revolve around the task of filing and 
then retrieving a document. Thus, many 
of today's imaging offerings have incor¬ 
porated functions like database lookups, 
integrated word processing, and prede¬ 
fined work flows. But few vendors pre¬ 
sent a complete and integrated solution to 
the problems of creating, storing, man¬ 
aging, manipulating, and disseminating 
information. Most vendors extend the ar¬ 
chitectures that they developed in re¬ 
sponse to another need. 

The umbrella term Intelligent Docu¬ 
ment Management (IDM) extends the 
scope of imaging systems into other, re¬ 
lated technology areas, as shown in fig¬ 
ure l. This diagram is conceptual, not 
formal. The technologies it shows are 
placed near one other in a way that re¬ 
flects their relationships. 

For example, much of the early re¬ 
search in hypertext was also research 
about what is now called groupware. 
Doug Engelbart’s work on the Augment/ 
On-line System and the work on Zog at 


Carnegie Mellon University intended to 
provide a seamless browsing environ¬ 
ment for academics and researchers to 
enhance their collaboration. 

Assume that figure 1 is a three-dimen¬ 
sional model, richly interconnected, and 
that you are looking at it from the per¬ 
spective of electronic imaging technol¬ 
ogy. Just because a topic like “text re¬ 
trieval" is located across the diagram 
from database technology doesn’t mean 
that the two are not related and intercon¬ 
nected. In fact, they are. No relationship 
is simple. Each topic has an effect on 
others; the effects just weaken as the 
topics become more distant. 

The technologies shown are not cate¬ 
gories, but sets of features and functions. 
Some systems require only one or two of 
them; others will need a rich mixture. 

Imagine a research laboratory that 
wants to move from keeping records in 
spiral-bound notebooks to an integrated 
system that catalogs the activities of the 
researchers and aids them in creating in¬ 
novative products. Laboratory work has 
changed a lot from the early days when 


all notes and calculations could be kept 
in notebooks. Now, researchers have 
computer models on disk. 

A successful laboratory system might 
rely on multimedia databases to store 
data, texts of various kinds, electronical¬ 
ly scanned photographs, and data 
streams representing the results of ex¬ 
periments or test tabulations. The re¬ 
searchers might need full-text access to 
each other’s research papers, and the 
ability to comment on each text and cir¬ 
culate those comments to others in their 
field or company. 

A hypertext information environment 
would help to cross-reference all the rele¬ 
vant works and provide a browsing 
mechanism to help bring previously un¬ 
seen relationships to the fore. Such a sys¬ 
tem would probably require high-resolu¬ 
tion displays, much mass storage, and 
high-bandwidth communications. If in¬ 
formation to be stored on the system ad¬ 
hered to a common set of storage stan¬ 
dards at the file and data-stream level, it 
would vastly improve the ease of inter¬ 
change among tools. 
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PC Magazine’s 
Editors’ Personal Best 1990 

Bytes 

Best Products of 1990, 
Award of Merit 

PC World’s 
Best Buys in 
Windows Hardware 
Optimal Workstation 


Here’s what the experts are saying 
about the hottest high performance 
graphics board available- 
the Hercules Graphics Station Card™! 


‘At $1,024, the Hercules Graphics 
Station Card is state of the art at 
an exceptional price.” 

Info World, Hercules’ 31,010 Graphics Board 
is State of the Art, Eric Azinger, Sept. 3,1990 


\.. 1024 x 768 non-interlaced 256 colour 
mode is the only way Windows should 
ever be run.” 

Personal Computer World, Guy Swarlmck, He v -"‘ L,n 
Graphics Statio n Card, June 1990, UK 


‘If you do a lot of different kinds of grapnics 
but don’t want to spend too much, the 
Graphics Station Card is for you. 

Highly recommended.” 

CADalyst, Ralph Grabowsld, August 1990 



“The Hercules Graphics Station Card combines 
an extraordinary set of features designed to handle 
your most... well... Herculean graphics tasks.” 

PC Magazine, Dm Unger, Best of1990, January 15,1991 


.. Hercules will have proved, twice, that you 
don’t have to be IBM to set standards.” 


Personal Computer World, Guy Swarbrick, Hercules Graphics 
Station Card, June 1990, UK 


Tb find out where you can buy your 
Hercules Graphics Station Card, 
call 800 532-0600, ext. 745. 






ft 
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Q Copyright, 1991 . Hercules Comput# Thcftnabgy, loo. 921 Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card arc- trademarks of 
Hercules 1 ’■ u u -i i - r hi m h igy.lhi-.AJl nthcr product names are trademarks of their respect ive owners, who arc not associated with Hercules. "24-bit- color supported 
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Moving Data Using EDI 

Sharon Fisher 


S ome say that the paperless office 
is as much of a pipe dream as the 
paperless bathroom. But one 
technology making real contribu¬ 
tions toward reducing the amount of 
paper in today’s offices is the Electronic 
Data Interchange standard. 

The EDI protocol, also known as 
ANSI standard X. 12, lets business orga¬ 
nizations exchange data in a standard 
format, reducing the need for many 
standard forms like purchase orders, in¬ 
voices, and even tax returns. 

In addition to reducing the volume of 
paper, EDI also greatly reduces the 
amount of rekeying or repunching a 
company must do; this lets you spend 
your time on other tasks, saves the re- 
keying time, and eliminates errors in¬ 
troduced through rekeying. Conse¬ 
quently, some major user organizations 
require the use of EDI not only in-house 
but also by all their suppliers—an action 
that’s contributing to the spread of EDI. 

Roots of EDI 

EDI was first developed by users in 
groups representing their various indus¬ 
tries (e.g., purchasing, transportation, 
and financial applications); this is un¬ 
like many of today’s standard’s bodies, 
which are composed primarily of ven¬ 
dor representatives. At first, the groups 
focused on developing standards within 
their industries, but gradually they 
moved to transindustry standards. 

EDI took its first steps toward be¬ 
coming a bona fide standard in the late 
1970s; in 1983, it was published by 
ANSI as a group of five distinct stan¬ 


dards. New standards for forms are be¬ 
ing added all the time; the 1989 release 
included 32 standards, while the 1990 
committee has approved development 
for nearly 100 additional standards. 

Some 18,100 organizations use EDI 
worldwide, according to estimates by 
EDI, Spread The Word!, a consulting 
firm specializing in EDI. The firm pub¬ 
lishes a directory that includes 9400 
U.S., 1000 Canadian, 1000 European, 
and 600 Asian companies; moreover, it 
estimates that an additional 2500 U.S., 
100 Canadian, 2300 European, and 
1200 Asian companies have not regis¬ 
tered. According to EDI, Spread The 
Word!, the number of EDI users is also 
growing at a galloping 45 percent annu¬ 
ally, from 1465 registered user organi¬ 
zations in July 1987 to the current 
12,200 registered user organizations. 

Continuing EDI’s heritage, nearly 60 
industry-specific groups help promote 
EDI’s use among their members. In ad¬ 
dition, almost 20 geographically based 
users groups help their members work 
with EDI. 

What Is EDI? 

The EDI protocol itself specifies only 
the format in which the data is trans¬ 
mitted—for example, specifying that 
the purchase order number will always 
be in a particular location. The proto¬ 
col’s format is based on a group of data 
elements —the smallest named units of 
information in the standard. Data ele¬ 
ments are identified by a reference num¬ 
ber, and the data-element dictionary 
specifies the name, description, type. 


and minimum and maximum lengths of 
each. In addition, data elements that are 
codes rather than textual fields include 
lists of the valid code values and defini¬ 
tions in the dictionary. 

The X. 12 standard is actually made 
up of four parts: the XI 2.3 data-element 
dictionary; the XI2.5 interchange con¬ 
trol structures, the EDI equivalent of an 
“envelope”; the XI2.6 application con¬ 
trol structures, or the formal descrip¬ 
tion of the EDI architecture; and the 
XI2.22 segment directory, which de¬ 
fines segments. Segments themselves 
are a list of related data elements, such 
as multiple lines of an address. 

Other EDI components are the trans¬ 
action set (the actual data that EDI is to 
transmit) and the functional group (a 
collection of similar transaction sets). 
Several purchase orders, for example, 
are collectively a functional group but 
are individually a transaction set. Head¬ 
ers and trailers lead and follow transac¬ 
tion sets and functional groups. 

Other than the headers and trailers, 
the data format itself is fairly simple: 
the name of the field—which might be 
BT for “bill to” or ST for “ship to,” for 
example—followed by the information, 
such as the lines of the address. Each 
address line is separated from another 
by a data-element-separator character. 
A segment terminator comes at the end 
of each related group of data, such as a 
four-line address. 

The Parts of EDI 

Because the EDI protocol itself speci¬ 
fies only the format in which the data is 


Few research labs can afford to move 
to such a system today. Most are working 
to provide some of the functionality 
where they sense their priorities lie. For 
example, many pharmaceutical compa¬ 
nies have submitted their documentation 
to the U.S. Federal Drug Administration 
on optical disks, hoping that electronic 
storage of page images will speed the ap¬ 
proval process. It will, but only insofar 
as the approval process involves looking 
up static documents. It ignores the need 


of clinical experts to review tables of test 
results and run their own analyses; it ig¬ 
nores their need to search the full text of 
the document database. More broadly, it 
does not supply the interactive analytic 
capabilities that regulators need in order 
to give approval. 

Navigating Around the IDM Chart 

Here’s a tour of figure 1, starting with 
the word navigation. This term is placed 
near the confluence of four technology 


areas (electronic imaging, text manage¬ 
ment, hypertext, and groupware) be¬ 
cause it describes the commonalities be¬ 
tween these feature sets. For example, 
the fields chosen as indexes in an imag¬ 
ing system provide the means to navigate 
to the documents you need, typically by 
entering a case number, social security 
number, or client’s last name. 

In work-flow applications (with prede¬ 
fined document-routing instructions pre¬ 
scribing that documents move from desk 
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transmitted and does not address the 
way in which two companies establish 
the communications link, you can im¬ 
plement EDI on a wide variety of com¬ 
puters—from Apple IIs to DOS PCs to 
Unix workstations to mainframes—and 
transmit the data using a number of 
existing data transmission protocols, in¬ 
cluding asynchronous communications 
and several IBM communications pro¬ 
tocols, such as 3780. 

On the PC level, some 30 vendors of¬ 
fer software that lets you implement 
EDI, according to a list distributed in 
the EDI Yellow Pages International di¬ 
rectory. Prices of the PC software gen¬ 
erally range from $500 to $6000; most 
are between $1000 and $2500, but one 
is as much as $18,000. 

EDI is similar to the X.25 communi¬ 
cations protocol in that both computer 
software and a network are required to 
transmit data and you can either make 
use of a public data transmission net¬ 
work or set up your own. At present, 
about 18 vendors, including such famil¬ 
iar network names as Sprint Telenet, BT 
Tymnet, and CompuServe, offer EDI 
network services, according to the EDI 
Yellow Pages International directory. 
Costs for EDI networks vary. Factors 
determining the price include a monthly 
fee, hourly on-line charges, per-docu- 
ment or pcr-character charges, and vol¬ 
ume discounts. 

In general, the network services offer 
three types of transmission: Asynchro¬ 
nous, supported by nearly all the ven¬ 
dors, lets you call in over a standard 
dial-up line with a modem; bisynchro¬ 


nous, provided by all the services, uses 
existing but older IBM communications 
protocols; and Systems Network Archi¬ 
tecture, provided by most of the net¬ 
works, uses more up-to-date IBM com¬ 
munications protocols. Transmission 
speed ranges from 1200 bps to 9600 
bps, but most companies use 2400-bps 
bisynchronous transmission. 

Setting up your own EDI network is 
far more complex and expensive—the 
software costs as much as $128,000. 
It’s generally done only by very large 
organizations that plan to embrace EDI 
in a big way. 

Getting into EDI 

You can move into EDI gradually, on a 
department-by-department basis, says 
Bob Payne, a partner in EDI, Spread 
The Word! “A lot of new users start by 
just licensing software for the PC, hav¬ 
ing it receive purchase orders, printing 
those out, and then keying those into 
any order-processing system they might 
have,” he explains. This allows you to 
receive purchase orders faster than you 
might using the U.S. Mail, although it 
is more costly, and it is probably the 
cheapest way to fulfill an EDI require¬ 
ment. (The EDI Yellow Pages Interna¬ 
tional directory also includes a 12-step 
“paperholics anonymous” list of sug¬ 
gestions for implementing EDI.) 

A way to take greater advantage of 
EDI is to integrate it with your com¬ 
pany’s order-processing software, says 
Payne. “Some PC software packages do 
a pretty complete job of preparing a file 
that a user could bring into an order- 


processing system,” he notes. Unfortu¬ 
nately, he says, few vendors have inte¬ 
grated EDI functionality, so you have to 
do it yourself. But that final step is what 
you should plan for, according to Payne. 
“You can integrate that final step, elim¬ 
inate manual operation, and do EDI 
with other customers,” and gradually 
leverage the investment by expanding to 
other customers, he says. 

“If you’re Levi Strauss, you have 
software to receive purchase orders in 
that format, and you can use that same 
software with any department or any ap¬ 
parel retailer,” Payne explains. “That’s 
the beauty of it, and that’s where the 
standard really comes into play.” 

As a bonus, EDI can make even small 
companies look “big,” Payne says, in 
the same way that letterhead and word 
processing adds a professional look. 
“They can look as good as somebody 
like Levi Strauss does,” he says. 

FOR MORE INFORMATION 

Data Interchange Standards Associa¬ 
tion, Inc., 1800 Diagonal Rd., Suite 
355, Alexandria, VA 22314, (703) 548- 
7005. (Ask for the X12/DISA Informa¬ 
tion Manual, ASC X12S.) 

EDI, Spread The Word!, P.O. Box 
811366, Dallas, TX 75381, (214) 243- 
3456. (Ask for the EDI Yellow Pages 
International.) 


Sharon Fisher is a San Francisco- 
based freelance writer specializing in 
computer communications. She can 
be reached on BIX as “sharonfisher. ” 


to desk as tasks are completed), docu¬ 
ments actually navigate their way around 
an organization. A work-flow environ¬ 
ment is much more distributed than a 
central-control model. It’s like having a 
roomful of autonomous crews that work 
at their own pace, pulling work off the 
queues and sending it on as they finish. 

Sometimes people are not sure where 
they want to navigate. They want to 
bump into things, learn, and get new 
ideas, often without needing one specific 


document. What they require is a rich 
browsing environment, and that’s what a 
well-authored hypertext system is. 

Text management falls on both sides of 
the navigation issue. On one hand, text- 
retrieval systems (similar to indexes in 
imaging systems) help you navigate to 
specific documents. On the other hand, 
text-filtering systems can be loaded with 
individual user profiles that map their in¬ 
terests. Thus, the filtering system contin¬ 
uously watches a stream of information 


(e.g., a newswire feed or E-mail mes¬ 
sages) and pipes only the relevant ones 
into the appropriate “to read” folder. 

These two sides of navigation high¬ 
light two facets of IDM: You can manage 
intelligent documents, like those that 
move themselves around an organiza¬ 
tion, or you can manage documents intel¬ 
ligently—for example, by not scanning 
documents that are not likely to be re¬ 
trieved. Because these technologies are 
not yet inexpensive enough and powerful 
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GROUPWARE LAYERS 

Same ... Tool types _ Examples _ 

Network Conferencing Participate, EIES 

E-mail message filtering Andrew, Object Lens 

Project Project management TStar 

Interpersonal coordination Action Technology 

Department Work-flow software Workflo, Workhorse 

or task group Shared-document databases Notes 

Document Document tracking docuForum 

Group document creation ForComment 

Time Videoconferencing Cruiser, VideoWall 

Shared-image workstations Databeam, Aspects 

Place Meetings, group decision- CoLab, Capture Lab 

support systems 

Brainstorming aids Meeting Machine, Elmer 


Nothing Personal information managers Agenda, Current 

the same Personal productivity tools WordPerfect 


Figure 2: Various groupware features cluster together according to the workgroup 
that tends to use them . (Courtesy of New Science Associates) 


ACTION SUMMARY 


Intelligent Document 
Management 

Intelligent Document Man¬ 
agement extends the scope 
of electronic imaging into 
other, related technology 
areas: hypertext, groupware, 
information refining, multi- 
media databases, network 
issues, text management, 
complex documents, and 
forms processing. All these 
areas are related and inter¬ 
connected, some of them 
more closely than others. 
Some document imaging 
systems may require only 
one or two of them; others 
will need a rich mixture. 



enough to be widespread, you must make 
careful economic choices to get 80 per¬ 
cent of the desired effect for 20 percent 
of the cost and effort, where possible. 

To complete the tour, I will move to 
forms-processing systems. In the I DM 
perspective. Electronic Data Interchange 
is a subset of the forms world: In essence, 
EDI standards are predefined forms ex¬ 
changed electronically, full of informa¬ 
tion, instead of being mailed out the door 
on preprinted stock (see the text box 
“Moving Data Using EDI" on page 162). 

If the forms are still in a paper state 
and EDI is not readily achievable, mark¬ 
ing the forms with things like bar codes 
and buying scanners with built-in bar 
code recognition can dramatically speed 
the sorting of inbound mail. 

Finally, electronic forms, whether 
front ends to a database, enhanced forms 
software, or forms built with Lotus 
Notes’ built-in forms editor, can bind 
workers together more closely by facili¬ 
tating their work across the corporate 
network as well as between organiza¬ 
tions. This is why forms processing is so 
near to groupware (see the text box 
“Warm for Forms" on page 166). 

Workgroups 

The term groupware has been much ma¬ 
ligned of late, but it still has value. You 
can replace it with “computer-supported 
cooperative work" or “workgroup com¬ 
puting," if you wish. But the term covers 
features in software that help people ac¬ 


complish work together, whether they 
are sitting next to each other, across the 
country from each other, or in the same 
seat (at different times). Figure 2 illus¬ 
trates the different features of groupware 
that become handy when people have 
certain things in common; several fea¬ 
tures can come in handy at once. 

For example, work-flow software fea¬ 
tures, like those that are found in File- 
Net’s systems, are typically used at a de¬ 
partmental task-group level to move 
work around. Such a group may want to 
create a database of shared documents— 
as you can, for instance, with Notes from 
Lotus Development (Cambridge, MA). 
Notes also has other features, including 
text filtering, forms building, and multi- 
media E-mail. 

If group members are working more 
closely (perhaps assembling a single 
document, such as a bid or a market 
study), they may need software that man¬ 
ages the component parts of the docu¬ 
ment, as well as software that allows one 
member to make comments on another’s 
document. The author, on reviewing the 
comments, can either approve them (in 
which case the document is permanently 
altered) or refuse them (in which case the 
document is left intact). 

If you bring workers together more, by 
working at the same time, they may want 
to view the same document in real time. 
Videoconferencing and shared-screen 
systems (e.g., the Aspects system for 
Macs from Group Technologies in Ar¬ 
lington, VA) provide such help. Meeting- 
room enhancements developed by Xerox 
Palo Alto Research Center provide simi¬ 
lar tools to people in one location. 

You should not ignore personal-pro¬ 
ductivity tools and personal information 
managers, even though these are usually 
designed for one person only. If you hook 
an application like Lotus Agenda to your 
E-mail network, it can help filter your 
mail—a groupware function. 

WordPerfect (Orem, UT) has been ad¬ 
vertising the groupware capabilities of 
WordPerfect Office recently. That’s a 
word processing company broadening 
into office automation and advertising 
groupware. The walls are all tumbling 
down, and that’s why it makes sense to 
view these features as just that: features. 

Above work-flow systems are features 
that enhance the coordination of work 
across the enterprise and even between 
enterprises. As more people get on-line 
accounts and send messages, intelligent 
filtering features, like those in the Ob¬ 
ject Lens project at MIT, will enable you 
to cope with the volume and accomplish 
more work. 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "‘A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
tech n ical ass istan ce ? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

■ What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don t 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies* 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name f model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date * 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 



• Obtain an order number 
and identification of the 
sales representative . 

* Make a record of your 
order noting exact price in¬ 
cluding shipping , date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St,, New York, 
NY 10017. 


r 




hint iri 


© Direct Marketing Association, Inc. 1988 
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Warm for Forms 

Marh Skaplnker 


I n any study of the paperless office, 
you need to look carefully at what 
paperwork makes up the paperfuf 
office. Forms represent a signifi¬ 
cant part of office paperwork. In fact, 
much of the savings you can realize in 
creating a paperless office comes from 
the computerization of business forms. 

The issues are enormous. According 
to Datek Information Services of Wal¬ 
tham, Massachusetts, forms make up 
over a third of all business documents; 
U.S. companies spend more than $6 
billion every year on preprinted forms: 
U.S, companies waste $2 billion in 
preprinted forms; and U.S. businesses 
spend from $94 to $120 billion per year 
to distribute, store, and process forms. 
While most organizations measure the 
cost of business forms by the cost of 
buying a paper form, it has been found 
that for every $1 spent to buy a paper 
form, $60 is spent to process it! 

The Forms-Processing Domain 

When examining the paperless office 
and forms, you need to consider two 
issues: the storage and recording of 
“paper filled” forms using techniques 
such as imaging, and the creation of 
“paperless" forms via electronic forms 
processing. Here, 1 am examining this 
second issue: the state of forms process¬ 
ing today and the impact of this emerg¬ 
ing market. While much effort is going 
into imaging paper forms, it is obvious¬ 
ly preferable to create a paperless form 
in the first place. The economic and 
ecological benefits are evident. 

High-end forms-processing software 
products are made up of a number of 
necessary components. Designing and 
filling forms are two distinct functions: 
Designers design, and fillers fill. 

The forms designer software must in¬ 
clude all the power and control needed 
to define what a form looks like from a 


desktop publishing graphics-standard 
perspective. The designer also needs to 
specify where the filled-in fields will 
appear and what their attributes {e.g., 
numeric data only or a mask) will be. 
Designers also define the relationship 
between fields via calculations, lookups 
to databases or lists, and other database 
information, such as indexes and rela¬ 
tional links between forms. 

Entering Data 

Forms fillers, on the other hand, tend to 
be relatively unsophisticated computer 
users. The filler program needs to be 
easy to use, but it has to include sophis¬ 
ticated print and dala-entry capabilities. 
Often, fillers can be filling in forms on 
multiple platforms, so the fill software 
has to be available on different types of 
machines. There is also a need for 
batch-type filling for printing forms di¬ 
rectly from other applications. Given its 
graphical nature, forms design software 
is best suited to a graphical environment 
like Windows 3,0. The filler software 
should run on both graphical and text- 
based machines. 

With forms being created, distrib¬ 
uted, and filled electronically, you may 
wonder why you need a print capability 
at all. The answer is simple: Changes in 
forms processing, like any changes in 
office procedures, do not happen all at 
once. The software must cater to the 
evolution from a manual system to a 
completely automated one. Another 
reason is the need for signatures. By 
signing a paper form, fillers take re¬ 
sponsibility for the contents of the form. 

Some products, such as PerForm Pro 
from DeIrina Technology (Toronto, 
Ontario, Canada), include an electronic 
signature capability for forms fillers. 
This security system includes the ability 
to include a private key for signing and 
locking any data on the form, as well as 


a public key system for verifying or un¬ 
locking the data. Electronic signatures 
are more secure than paper signatures 
because they can lock fields from tam¬ 
pering. Because of government users' 
high degree of interest in forms soft¬ 
ware, this electronic signature should 
be a government-approved type. 

Many other more obvious features 
are needed in a forms processor, includ¬ 
ing the ability to share data. This is 
done by storing the data separately from 
the form, allowing different sources to 
access the data in both forms and tabu¬ 
lar formal. Once the filled form is 
saved, it is important for it to be avail¬ 
able to other users, via priming, fax, 
networks, or E-mail. 

The Form of the Fut ure 
A number of forces are speeding up the 
acceptance of forms processing. One 
important development is the standard¬ 
ization of corporate computing in the 
form of standard graphical interfaces 
like Windows 3.0, standard communi¬ 
cations, and database standards such 
as Structured Query Language. Other 
technologies, such as pen-based sys¬ 
tems, should add a significant boost by 
making electronic forms filling a porta¬ 
ble exercise. 

Over 50 percent of large corporations 
have started using forms-processing 
software, and the technology is now 
cost-effective for many businesses. 
Forms processing represents an evolu¬ 
tionary software technology that ulti¬ 
mately leads to huge savings in costs and 
paper. 


Mark Skapinker is cofounder and 
president of Delrina Technology, Inc ,, 
of Toronto, Ontario t Canada, pub¬ 
lisher of PerForm and PerForm Pro 
forms-processing software. He can be 
reached on BIX do “ editors . " 


Black Gold 

Images are dumb. If you want to do any¬ 
thing with them, you either have to tag 
them with additional, searchable infor¬ 
mation, such as an index, or continue to 


process the documents to turn the images 
into useful electronic information. 

Figure 3 shows a stair-step model il¬ 
lustrating a concept called information 
refining that was coined by John Clip- 


pinger (Coopers& Lybrand, Boston). As 
with petroleum refining, information re¬ 
fining assumes the existence of “depos¬ 
its” of raw materials (i.e,, information) 
that someone makes economic decisions 
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Figy re 3: This stair-step model illustrates information refining—the steps that people 
go through to get more value out of documents* The x axis indicates the cost f and the 
y axis represents how much the computer "understands ” the document. (Courtesy of 
New Science Associates) 


about investing in to derive a higher- 
value product (i.e., searchable docu¬ 
ments). 

The stair-step model shows the steps 
people go through—and they vary wide¬ 
ly—to get more value out of documents. 
The x axis (or run of the steps) indicates 
how much money is spent to process a 
given batch of documents; the y axis (the 
rise) represents how much understanding 
of the document the computer system 
contains (versus the need for someone to 
read the document and try to understand 
its content). 

The information refining scenario, 
then, goes like this: A piece of paper is 
scanned and ends up as a bit map in the 
computer. If there is text on the page, 
chances are that an optical character rec¬ 
ognition (OCR) system can make sense 
of it, but not 100 percent accurately. 

If accuracy is needed (and there exist 
text-search tools that search inaccurate 
text, so 100 percent accuracy does not 
have to be a design goal), then someone 
or some application has to proof the re¬ 
sults. The proofing can involve lookups 
against a dictionary or client list, or po¬ 
tentially some AI as an aid to discern 
context and create full sentences. This 
may well be enough. The computer does 
not need to fully "'understand” every 
document. 

Finally, some interpretation of the 
words often needs to be made. Within 
limited domains, such as resumes or 
wire transfers of funds, AI can be help¬ 
ful today. EDI messages are a special 
case. They enter this model at an ex¬ 
tremely high level of understanding, be¬ 
cause two parties have agreed on the ex¬ 
act nature of the contents of each of the 
fields. 

With slight changes to the steps, this 
model also works for graphics. For in¬ 
stance, instead of using OCR, you might 
invoke a raster-to-vector converter to iso¬ 
late known objects and derive their attri¬ 
butes. 

Planning Issues 

As you decide whether to process the 
documents hiding in your organization, 
you should also consider what format you 
want them in. If multiple people or appli¬ 
cations need to access these documents, 
it's considerably easier if they ail con¬ 
form to a single format. Several com¬ 
pound-document formats exist today, in 
various stages of completion and sophis¬ 
tication. 

Another issue that is sure to come up 
as you evaluate imaging systems is the ef¬ 
fect that storing and moving such large 
objects has on your database and network 


capabilities. For example, a normal al¬ 
phanumeric database record requires 
about 2000 bytes, while the compressed 
image of an attached business letter 
might need 50,000 bytes. (Imagine your 
family sedan with a 10-car freight train 
attached.) 

While network protocols do their best 
to packet!ze the information and route 
it efficiently, the image still has to be 
reconstructed at the other end. In any 
event, objects of this size will have a sig¬ 
nificant effect on the network. 

Consequently, most imaging systems 
use not only large stores of magnetic 
disk, but also optical-disk storage—often 
jukeboxes. And, network administrators 
who might contemplate putting 30 users 
on a single LAN pull back to 10 or so 
when constant image traffic is involved. 
These size factors complicate perfor¬ 
mance tuning, backup, and disaster-re¬ 
covery techniques. 

Many technology features and func¬ 
tions remain undiscussed. Special-pur¬ 
pose databases, such as those with an ob¬ 
ject or geographic orientation, are slowly 


claiming their place next to text and more 
traditional DBMSes. The object-oriented 
variety may make it a great deal easier to 
store documents with very complex 
structures, as well as documents that 
contain unusual data types (e.g., video 
and sound). 

Scanners, displays, and printing de¬ 
vices are all key elements to the success 
of document imaging. As their prices 
go down, your deployment strategy may 
change substantially. For example, low- 
cost laser printers on LANs may well be 
a good alternative to centrally located, 
much more expensive page printers. If 
the distributed printers are also fax 
servers (there are some fax devices that 
can now double as laser printers, and vice 
versa), the added benefit may sway your 
decision. 

Where to Start? 

In choosing a document imaging system, 
consider these points: 

i. Understand all the technical features 
and functions required by a document 
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management system, and accept the fact 
that there is as yet no “silver bullet*' sys¬ 
tem that does all things for all people* 
Every vendor's offering involves trade¬ 
offs* Some offer functionality but trap 
you in a proprietary platform; others pro- 
vide markup functions but no engineer¬ 
ing-document support* 

2, Examine the business around the ap¬ 
plication that you want to automate with 
an imaging system* Ask some questions 
beyond the immediate application. For 


instance, is this business about to change 
radically? Is a restructuring in the off¬ 
ing? Are standards either present or 
emerging in this environment that will 
make complex imaging systems unneces¬ 
sary? Is there a way to redesign the sys¬ 
tem to obtain input information in elec¬ 
tronic form? Who is the real client of the 
system you are contemplating, and what 
is its real purpose? 

3. Do an in-depth document profile of 
the department in question* Do not stop 


at counting the piles of paper on people’s 
desks and in the file drawers* Examine 
how the information is actually used. Is 
full-text search needed? Model the docu¬ 
ment life cycles. How often are docu¬ 
ments accessed within five days? Within 
15 days? Within 90 days? How secure 
should the documents be? Who will have 
access privileges? How many versions 
will have to be kept? 

4. Pick your technical features careful¬ 
ly* Decide on the minimum drop-dead 
feature set (Le., if they don't have x , you 
won't buy the system) and then broaden it 
to include the features that changes in the 
application environment are likely to re¬ 
quire in the near future* 

5. Match that feature set to current ven¬ 
dor offerings and their stated platform, 
product, and market strategies* 

The likelihood that any system you 
build will require all the technologies 
represented in the scope of IDM is slim; 
conversely, the likelihood that you will 
need more than one is high. Which ones 
you need depends, as usual, on your en¬ 
vironment and your appl ieations* But it is 
impossible to make an educated decision 
about which system to select without an 
understanding of the base technology 
features and functions and the way they 
affect one another. 

The Next Plateau: Mainstreaming 

The computing community is now near¬ 
ing the end of an epoch that can be called 
the Federal Highway Projects (FHP) 
pha*se of the Information Society. Just 
as the U.S* government sponsored and 
funded the construction of a nationwide 
infrastructure of roads, toll ways, inter¬ 
changes, and bridges, most organizations 
are focused tightly on designing and 
building their own infrastructures. 

These new infrastructures consist of 
networks {local area, metropolitan area, 
or wide area), platforms (with the ensu¬ 
ing messy ope rating-system and user-in¬ 
terface issues), and connections (gate¬ 
ways, bridges, routers, and various hy¬ 
brids). 

The major problem is that there has 
been no decree from “on high,” wherev¬ 
er that is, about how wide to make the 
roads, how long to make the ramps, or 
what color to paint the signs* Indeed, 
each organization is fending for itself 
amid the jungle of offerings, all of which 
at least try to say that they can inter¬ 
operate. 

Once the FHP phase has passed, imag¬ 
ing systems will be regarded as main¬ 
stream technologies, not as the special¬ 
ized systems that they are today. In the 
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The PowerStation keyboard gives you the control you 
nml for key-by-key emulation of a DEC terminal The 
PowerStathri is an exact VT2GO/VT50Q layout keyboard 
that plugs into your PC. The PowerSiaibn brings VAX 
applications to your PC without having to hunt for 
re mapped keys 

Here’s the opportunity to standardize on one keyboard 
throughout your organization. The PawerStation 
keyboard has been designed to work on PCs. XTs, Al\ PS/&, 
and the AT&T IC. You can switch effort lessly between 
real VTs and the PowerStation. 

The PvzverSUition lets you run PC versions of your favorite 
VAX applications* including EI7T+* WPS PC* WPS-PLL1S/DOS, 
and nu/rpU. And {he keyboard can be used with regular 
DOS applications. 

The PouterStotion keyboard comes with ZSTEM 240 or 
ZSTEM 220 terminal emulation software for connecting to 


your VAX. ZSTEM 240 includes full VT241 emulation and 
complete VT340 16 color RcGIS & sixd graphics, ff you 
only need text* ZSTEM 220 will give you fast* accurate and 
complete VT220/320 emulation. ZSTEM includes hie 
transfer protocols, as well as extensive network capability* 
with support for Novell. 3COM, Ungermann-Bass* 

E see Ian. Wollongong. FTP* Sun and DEC'S (TERM and LAT. 

With KEA's lop notch technical support and documentation, 
plus a solid warranty* you can be assured of quality 
products backed by quality people. 

KEA Systems Ltd. 

3738 North Fraser Way, Unit 101 
Burnaby, BC, Canada V5J 5G1 

SSHS™ |j^ it! Call Today! 

0r<te: I il-i elolol -l aslMTl oia 


TSIllMinl tin.'XJIA and SViTOM 1n|(M jri 1 l,ridcrnarkt-nf I .Id AILurfoci brand unit pradutt m 

* ufflprlllM Oil. N*J. All riplil:, j 


re IraiSmiurka ur n.yiilcTC*J trademarks iif their rmpccriut' huldi'r. 
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1985. ATronics introduces 
the ATI-I000. The first 
AT-compattbie motherboard. 


You’ll discover since 1985, one company has consistently given 
both resellers and endusers the highest level of performance, 
quality and support at the lowest possible price. 

ATronics. 

In fact, we were the very first company to produce 
AT-compatible motherboards. 

The result is ATronics delivers the best choice for 
quality U.S. designed-and-made products. 

And with standards that meet or exceed other 
motherboards that would cost you far more. 

ATronics offers one of the lowest failure rates 
in the business. Standard benchmark tests 
prove their performance. 

No other motherboard company delivers it 
all like ATronics. Prove it to yourself right now. 
Pick up the phone and call toll free for information 
and documentation on current and upcoming products. 
You'll be on your way to a bigger, better and brighter future 


1-800-488-7776. 


Ask tts about our FCC Class B Bare-bone Systems! 


1991. The AT1486IR2. 
The first 33/50MHz baby 
AT-size 48b motherboard 


the future 
of motherboards, 
look at the past. 


1990 The AT/-386/B2. 
The first 33MHz XT-size 
386 motherboard. 


— Alronics 

1830 McCandless Dr., Milpitas, CA 95035-6844, US A 
Tel. (408)942-3344. Fax (408)942-1674 
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S ave an amazing 60% of the desk or counter space now taken by a standard 
keyboard and enjoy improved functionality at the same time. Actual size is 
273 x 152mm (10.75" x 6.0"). The new MICRQTYPE Keyboard is rapidly gaining 
acceptance as a truly advanced alternative to the original IBM layout for many applica¬ 
tions, Reliability of the MICROTYPE has been amply proven through extensive use in 
trading areas of several major stock exchanges as well as in many banks, brokerages, 
stores and at factory work stations. 

Space is saved by compressing rows (not columns) and eliminating wide borders. 
Re-arranging and elevating the auxiliary key clusters also saves space while improving 
accessibility with reduced eyescan and head movement. Keys have full travel with a 
light tactilly responsive touch. All standard features such as auto-repeat, caps, num 
and scroll lock are included on the MICROTYPE. 

PC XT/AT, PS/2 IBM and clone compatibility. Available in US and most European 
language versions. Made in USA with 1 year warranty. 


Order direct from stock with 15 day full return privileges. VISA, MasterCard, Eurocard 
charges and COD accepted. 


USA 

EUROPE 

CANADA 


1-800-0ATALUX 

44+306-76718 

514-694-0870 


Fax 703-662-1682 
Fax 44+306-76742 
to 514-694-0871 


$124.50 + 6.00 s/h 
£99.00 + VAT + P&P 
$189.00 Cdn + s/h 


OEM and reseller volume discounts available. Keytop legend and color customization 
offered. 


V - This could be the perfect layout for 
an enhanced keyboard that must fit Into 
a small area...” 

CQMPUMAG 


A new Space-saver product from DATALUX 
— Microtype keyboard and LCD monitor 
combination. VGA resolution, backlit, 
supplied with adaptor card. Catl for price 
and availability. 


DATALUX Corporation 

2836 Cessna Drive 
Winchester Virginia 22601 

DATALUX INTERNATIONAL LTD. 

Euro House 

Curtis Road, 11 Old Water Road 
Dorking r Surrey, UK 


u . beautifully sensitive and handles 
both typists with light touch and those 
who really bang away... V 

COMPUTER BUYER'S GUIDE 


early days of imaging technology, there 
were two major market segments, lo¬ 
cated at opposite ends of the spectrum of 
complexity and cost. Ill call them the 
high end and the low end. 

The high end of the spectrum involved 
high-speed item processing—generally, 
checks, credit-card slips, and passenger 
flight coupons—and avoided long-term 
storage of the images, preferring instead 
to lift the images, read them, and discard 

them. High-end systems from companies 
like BancTec (Dallas, TX) and Teknek- 
ron Financial Systems {now TRW Finan¬ 
cial Systems in Berkeley, CA) could cost 
$10 million or more. 

The low end involved stand-alone stor¬ 
age and retrieval systems that used early 
optical disks. Although these systems 
were much less expensive than those at 
the high end, they still could not break 
the $100,000 barrier, and costs per 
document retrieved were too high to jus¬ 
tify widespread use. 

With the advent of FileNet's Workflo 
system in 1985, a new market emerged 
between the two ends. Today, this mar¬ 
ket is rich with offerings that not only in¬ 
clude specialized image-processing ven¬ 
dors like FileNet and Plexus Software, 
but also most of the major hardware ven¬ 
dors (e.g.. Bull, DEC, Hewlett-Packard, 
IBM, NCR, Unisys, and Wang) and some 
smaller, innovative vendors like View- 
Star and Micro Dynamics. 

Over the next five years, the offerings 
in this middle imaging market will inte¬ 
grate more fully with standard office en¬ 
vironments and E-mail packages. Until 

then, however, buying and installing im¬ 
aging systems will require careful study, 
experienced people, and special tuning 
to obtain performance up to expecta¬ 
tions. Companies that can do this have 
begun to change the nature of competi¬ 
tion in thetr industries, turning time and 
information into allies. 

Once past the FHP, companies will be 
free to harness the benefits of the next 
epoch of computing by adopting new 
data types (e.g., image, voice, and vid¬ 
eo), by finding new ways of looking at 
existing information, and by moving into 
new computing paradigms. Most nota¬ 
bly, this means moving from a world of 
personal and central computing to a 
world of social computing. ■ 


Gerald P. Michalski is a vice president of 
New Science Associates, a retainer mar¬ 
ket research firm hosed in Southport, 
Connecticut. He holds an MBA from the 
Wharton School of the University of 
Pennsylvania . You can reach him on BIX 
do * 'editors. ” 


170 BYTE * APRIL 1991 


CireU 84 on Inquiry Card (RESELLERS: 85). 
















Effectivity in developing MS Windows or OS/2 Presentation Manager programs 

if you are building sophisticated C++ applications for MS Windows or OS/2 PM, you could benefit from 

■ A toolbox with standardized Graphical User Interface(GUl) parts 

■ An Interface Builder which constructs the standard parts of your program for you 

■ A Browser so that you can examine and edit the numerous pieces of code of your application 
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Program 
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m 


View Help 


GUI. Master Interface Builder - Until ted 


[pm* 


We introduce our GUi Master (CLASS-TREE for 

C++) which we originally developed for our 
own use to lessen the burden of writing 
programs so that one can focus on the 
application parts and not on the GUI part 

You don't really want to invest your valuable 
time in reinventing the GUbwheel 

* Neither do we, so we included over 85 
classes containing a wide range of GUI 
building blocks* Anything that could be 
accomplished through "normal 11 
programming can be done if you use our 
product It’s just a lot easier 

* Many of the things you might not include 
in your application because they’re too 
complex or time-consuming to program, 
are easy to make with our GUI Master (CLASS- TREE for C++) 

* We provide the Interface Builder, with which you specify all properties of the visual objects of your program. The interface 
builder then generates the necessary source code, the resource specifications and even the make file 

* The Browser enables you to examine your own code and code made by others, and to understand the class structure of that 
code* From the Browser you can launch the editor of your choice to modify a C++ program 

You may want detailed reference documentation 

* We supply nearly 1200 pages of detailed class descriptions, method reference etc. An index is included, of course 

You may need a cookbook and example programs 

* We provide 7 functional example programs and a cookbook explaining the "how tos” 

From our experience developers want to use 
products from someone who knows what he 
is talking about 

* Vleermuis Software Research (VSR) is an 
independent R&D organization, which, 
over the past 3 years, spent over 40 person- 
years on OO development on a broad 
spectrum of commercial workstations 

To use our GU) Master (CLASS-FREE for C++) 
you must have 

* A C++2,x compiler, as we do not supply a 

compiler with our product. We suggest —-= 

using the Zortech compiler, but we have 
also tested most of the others. Write for «■ r • tt \ 
details 

We try to keep our prices reasonable 
$ 495*= OS/2 PM version 
$ 545*= MS WINDOWS 3*0 version 

Prices include airmail delivery (may take three weeks) 

Add $ 50,= for courier service 

General availability in January 1991 for the OS/2 version 
MS Windows version in May 1991 

Write or fax your order details to: 

Vleermuis Software Research bv 
P*0* Box 2584 
3500 GN Utrecht 
The Netherlands 
Fax: Inti. + 31 30 310426 

Use Mastercard (number and expiration date) or certified cheque 
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Developers: 

Lock UpYour Profits 



9600-J Southern Pine Blvd. 
Charlotte, NC 28217 
Tel: 704-525-9500 FAX: 7045257651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espafiol 
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The ProTech key for protecting your 
software profits and your copyright. 


Software piracy’s a crime! What it can do to 
a developer's profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

The solution, ProTech. 


■ Total compatibility reliability and end user satisfaction 


MARKETING, INC 


• Custom hardware and software 
for each developer 


• Encrypted interrogation routines and 
debug disablers 

• Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

• Keys for PC “compatibles” Macintosh, UNIX 
RS-232C standard 


ProTech’s the key. 
Call us for more information 
or a demonstration package. 

1-80(^843-0413 
















STATE OF THE ART 



CATCH THE WiWE 

OF DIP 

Document image processing is a working and usable technology helping more 
and more offices attain a near-paperless state 

DAVID A. HARVEY 


A t last year's fall Comdex, Bill 
Gates unveiled his vision for the 
future of personal computing. 
Information at Your Fingertips t 
playfully presented as a Twin Peaks take¬ 
off, featured a truly integrated PC envi¬ 
ronment that incorporated fax, remote 
pen-based input, E-mail, and multi- 
media. 


One of the challenges along the road to 
the integrated desktop is dealing with the 
piles of information that exist in paper 
form* American business alone produces 
close to 1 trillion pages of paper a year. 
Charitably assuming that it’s letter-size 
paper, that’s enough to blanket the sur¬ 
face of the earth, with some to spare. In 
an age when concerns about deforesta¬ 
tion, the erosion of the rain forest, and 


the mounting sol id-waste-disposal crisis 
have become reality, finding ways to 
conserve paper has become imperative. 

Not only does American business 
waste paper, but according to various 
sources, it costs about $25,000 to fill a 
four-drawer file cabinet and $2160 to 
maintain that cabinet for a year* In addi¬ 
tion, about 3 percent of all documents are 
incorrectly filed or lost, and the average 
cost to recover a document is around 
$120* Finally, the average executive 
spends a grand total of about four weeks 
per year waiting for documents to be lo¬ 
cated. You know how it goes—you spend 
20 minutes pawing through the file cabi¬ 
net and a half hour looking through the 
various unsorted piles in the storeroom* 

Not so long ago, the term paperless 
office was likely to engender very little 
except ridicule; that’s not true anymore. 
The lengthy strides made within the last 
few years by the underlying technology 



ILLUSTRATION. BARTON STABLER© 199f 


APRIL mi * BYTE 173 










CATCH THE WAVE OF DIP 


make document image processing (DIP) 
systems a reality—today* 

In the end, the goal of a thoroughly pa¬ 
perless office may remain unattainable. 
People will forever continue to scribble 
random notes on paper, generate ideas on 
index cards, and so on* But given the 
state of the art of DIP, people can now 
move closer and closer to that goal. 

If Information at Your Fingertips is the 
vision, the reality is the often problem¬ 
atic integration of disparate technologies, 
operating systems, CPU platforms, and 
software. 

Multiuser, multithreaded, and multi¬ 
tasking operating systems, such as Unix 
and OS/2, offer the promise of a “docu¬ 
ment-centric” approach. So, too, do 
integrated graphical operating environ¬ 
ments, such as Presentation Manager, 
Microsoft Windows 3*0* and the various 
Unix graphical user interfaces. 

The promise shows in the way these 
systems use Dynamic Data Exchange 
(DDE), Multiple-Document Interface 
(MDI), Electronic Data Interchange 
(EDI), Installable File System (IFS), and 
voice technology, and in improved inte¬ 
gration of device drivers. However, the 
ground has barely been broken. 

With no “killer” application looming 
on the horizon, defining a paperless- 


ACTION SUMMARY 


Document Image 
Processing 

The current state of the pa¬ 
perless office is basically the 
same as that of DIP. The com¬ 
ponents include input via 
scanner, storage on optical 
media, and output via a video 
display terminal, printer, or 
fax. In a large implementa¬ 
tion, the system can exist as 
part of a network. Wherever 
your system lies, from the 
simplest single-user installa¬ 
tion to a muttimillion-doilar 


mainframe-based system, 
DIP can significantly reduce 
your dependence on paper* 



office environment becomes more a 
function of technology than of any set 
standards. For example, at the lowest 
level, a paperless office could simply be 
one that employs scanning technology to 
store and index invoice and billing in¬ 
formation. 

At higher levels, you find integrated 
networked systems that manage fax, E- 
mail, scanner input, optical character 
recognition (OCR), full-text and key- 
word indexing, EDI, and data collection 
from the field* You can then make this 
information available to anyone on the 
network from within a variety of appli¬ 
cations. While both of these examples re¬ 
main true to the overall vision, they are 
far from presenting as seamless and 
transparent an implementation as Gates's 
Twin Peaks takeoff. 

To arrive at a reasonably consistent 
definition of the technology behind a pa¬ 
perless office, Fm going to put aside the 
differences between operating systems 
and platforms and deal with the essential 
components. 

The figure illustrates the basic compo¬ 
nents of a paperless office. The model 
Fve used here shows the highest level of 
integration of all technologies and soft¬ 
ware possible with today’s technology. 
The various groupings in the figure illus¬ 
trate modular components that you can 
remove or add to achieve varying levels 
of complexity and integration. 

The basic hardware of a paperless of¬ 
fice is essentially the same across differ¬ 
ent levels. From the simplest single-user 
installation to the multimillion-dollar 
mainframe-based system, DIP hardware 
boils down to inputting via scanner, stor¬ 
ing on optical media, and outputting via 
video display terminal, printer, or fax. 

The Eyes of DIP 

Scanning a document into electronic for¬ 
mat as a simple image is a fairly mun¬ 
dane task, supported by a well-estab¬ 
lished technology. The only real dif¬ 
ference among the different levels of 
complexity is the speed and resolution of 
the scanner. All things being equal, the 
real choice is volume-dependent, not res¬ 
olution-dependent. 

Given current display, printing, and 
fax technology, scanner resolutions of 
200 dots per inch for text and 300 to 400 
dpi for graphics images are more than ad¬ 
equate. And remember, the final quality 
of a scan is dependent on the quality of 
the original document . 

The only times that you might con¬ 
sider using 600-dpi and higher-resolu¬ 
tion scanners are in cases where extreme¬ 
ly high-quality (Linotronic) output is 


necessary, or where users at a site wish 
to store ultrahigh-resolution images in 
anticipation of improvements in fax and 
monitor technology. Given that the cur¬ 
rent state of the art in fax technology 
only allows the transmission of 200-dpi 
images and that even the highest-end 
monitor delivers essentially the same 
resolution, I don’t see high-resolution 
scanning as a major concern for the aver¬ 
age DIP installation. 

Resolution aside, the speed improve¬ 
ments that a high-end scanner provides 
come from the scanner engine and from 
the use of hardware-based compression 
schemes. Midrange and high-end scan¬ 
ners use dedicated controllers with their 
own processors to manage the chores of 
scanning and compressing the data* 

A typical midrange installation might 
include a 286-based microcomputer scan¬ 
ning station along with a central RISC- 
based server. The images would be 
scanned and compressed on the worksta¬ 
tion and transmitted to the server, where 
they might or might not be decompressed 
and then passed on to the archives. At the 
simplest level, documents will, in all 
likelihood, be scanned, rasterized, and 
stored with little or no compression, 
other than that offered by TIFF, Publish¬ 
er 1 s Paintbrush (from ZSoft in Marietta, 
GA), and bit-map file formats. 

As the complexity of the system in¬ 
creases, so do its compression needs. 
The trend, in general, is toward storing 
images using CCITT Group 3 or Group 4 
compression. These algorithms provide a 
size reduction of approximately 10 to 15 
times that of the original. 

For easy installations, software com¬ 
pression is doable but relatively slow. 
According to Pawan Gupta, product mar¬ 
keting manager for Kofax Image Prod¬ 
ucts, software compression approaches 
hardware speeds when you start using 
33-MHz 386-based or faster microcom¬ 
puters, The advantage to using CCITT 
compression is that by adding the appro¬ 
priate header and decompressing when 
necessary, you can fax the image without 
any conversion or rasterize it into a TIFF 
file as needed. 

The input needs of DIP systems are not 
limited to paper, however, A growing 
number of installations have found it 
necessary to import microfilm archives 
using specialized scanners. 

Another way to get paper information 
into a DIP system is with transparencies. 
By using high-speed photography to 
shoot the documents on-site, you can 
send the developed slide film to a scan¬ 
ning bouse, where images are grabbed 
directly off the film. 
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Since 

We COULDN'T 

Reinvent 
The Hand, 
We Reinvented 
The Mouse. 


Introducing the worlds only 
mouse specifically designed to 
fit the human hand. New 
MouseMan from Logitech 
comes in both right-handed and 
left-handed models. Its sculpted, 
ergonomic shape comfortably 
fits into your hand. And its 
ingenious, three-button design 
can save you thousands of key¬ 
strokes. Of course, MouseMan 
rs totally plug compatible with 
Microsoft® Thercs a version 
for IBM personal computers 
or compatibles and one for 
Macintosh® systems. 
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AN ALMOST-PAPERLESS OFFICE 



Optical jukebox 


Dedicated DIP system 


Optical 


disk 


Scanner 



Printer 



Dedicated document-retrieval workstations 



Printer 



The rest of the network 


A high-level, integrated P networked DIP system. The highlighted grouping at left represents the lowest level of DIP 
implementation, in the high-level system, this grouping becomes one of several dedicated scanning stations that send 
compressed files to the server . 


[n the future, DIP systems (especially 
those used in the medical arena) will 
need to combine with imaging systems 
and allow the indexing, storage, and 
retrieval of medical images like those 
created by nuclear magnetic resonance, 
CAT scans, x-rays, EKGs, and EEGs. 

Optical Drawers 

The storage requirements for even the 
lowest-level DIP system are tremendous. 
Even with CC1TT Group 3 or Group 4 
compression, a typical business docu¬ 
ment takes up about 40K bytes to 50K 
bytes per page. Sheer volume aside, DIP 
requires an archival storage medium that 
is relatively stable and insensitive to 
physical disruption, something that con¬ 
ventional hard disk drives are not. 

The long-term storage technology of 
choice for DIP systems is optical. You 
can use local hard disk drives, in con¬ 
junction with optical technologies, for 
indexes and temporary storage of doc¬ 
uments that are being processed, CD- 
ROM, WORM (write once, read many 
times), and rewritable technologies each 
offer a different set of advantages for DIP 
installations. 

The advantages of CD-ROM technol¬ 
ogy are not realized until you have to dis¬ 
tribute the information to several remote 
sites over a dispersed geographical area. 
CD-ROM offers several distinct advan¬ 
tages as a distribution medium. 

According to Rick Holt of OnLine 
Computer Systems (Germantown, MD), 
“CD-ROM is useful for distributing in¬ 


formation that needs to be under revision 
control.” Because you can't modify a 
compact disc, it is easy to resolve any 
issues that arise from claims of outdated 
specifications; for example, OnLine 
Computer Systems has developed a Com¬ 
puter-Aided Product Selection system 
that includes the parts' specifications, 
parametric searching, and searches by 
part type. Publishing and distributing 
documentation is a task to which CD- 
ROM is particularly suited. 

Hewlett-Packard now publishes much 
of the documentation for its operating 
systems on CD-ROMs. With the advent 
of CD-WORM technology (see the text 
box “A Marriage of Convenience: CD- 
WORM” on page 178), you can make 
use of published CD-ROMs and have 
most of the functionality of a WORM— 
all in one box. 

WORM drives are well suited to archi¬ 
val storage. A copy of a document on a 
WORM drive is considered a legal copy, 
which means that you can eliminate the 
corresponding paper document or mi¬ 
crofilm. 

In addition, most WORM file systems 
have built-in audit trails. As a result, they 
can track a document throughout its life 
cycle, from creation to final approval. 
DIP software can take advantage of this 
feature to enable you to instantly exam¬ 
ine changes made in various versions of a 
document, as well as keep track of revi¬ 
sion and approval dates. 

In DIP systems that allow document 
annotations, the entire history of the 


document can be made immediately 
available, including proposed—but not 
implemented—changes, who reviewed 
and created the documents, and sugges¬ 
tions for future revisions, 

WORM media both automate and cen¬ 
tralize this information, which offers 
substantial cost and labor savings over 
traditional paper-bound filing systems. 
In traditional systems, cross-indexed 
folders with notes scribbled in the mar¬ 
gins must be located, sorted, and then re¬ 
combined into a report. 

What CD-WORM promises is a stan¬ 
dardized WORM file system. The imme¬ 
diate benefits will be trertiendous. This 
technology will allow not only multiple 
sourcing of drives, but also data transfer 
via “sneaker net” to remote sites and the 
generation of multiple copies of archival 
disks that anyone can read. 

Rewritable drives are much more stan¬ 
dardized and much faster than WORMs, 
and you can alter or delete files on them. 
This makes rewritable media useful where 
archival permanence is not vital. By 
using IFS technology like Write-Once 
File System software from N/Hanee Sys¬ 
tems (Dedham, MA), it is possible to 
create a virtual WORM on a rewritable 
drive and bypass the permanence issue. 
However, the legality of a copy created 
under such a file system is uncertain. 

Whichever optical technology is used, 
it is clear that single drives are probably 
useful and appropriate only for the low¬ 
est-level implementations. Optical juke¬ 
boxes, which consist of a multiple-drive 
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Then, 

We Pulled 
The Plug 
On It. 


New MouseMan™ 
Cordless Radio Mouse 

New MouseMan™ Cordless Radio 
Mouse is a different kind of 
mouse. It avoids the annoying 
interference problems that 
E & s plague infrared cordless 
mice. So you can roam your 
desktop with total freedom. 

And new MouseMan Cordless 
'sleeps'when you're not working. 
So a common battery lasts up 
to a year 

All MouseMan products 
come with Logitech's legendary 
quality and lifetime warranty 
To locate the Logitech dealer 
nearest you, call: 


800-231-7717 exf. 344 


In CA call: (800)552-8885. 
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CATCH THE WAVE OF DIP 



A Marriage of Convenience: 
CD-WORM 


A n exciting new development 
promises to package the func¬ 
tionality of a CD-ROM and a 
WORM (write once, read many 
times) drive in a single box* Called CD- 
WORM* the technology will allow the 
multifunction drive to read current ISO- 
9660- and High Sierra-format CD- 
ROMs, as well as write CD-ROM- and 
CD-WORM-format disks* 

According to Wink Saville* vice pres¬ 
ident of research for Meridian Data 
(Scotts Valley* CA)* a major developer 
of the technology* the CD-WORM 
drives should be available in about 18 
months* You can expect CD-WORM 
prices to be comparable to the price of 
current CD-ROM drives* 

Current systems, such as Meridian 
Data's CD-Professional* are capable of 
writing to a compact disc using either 
Yamaha or Sony CD-writable drives* 
and they are compatible with either the 
Yellow or Red Book standards. The 
downside is that the system costs up¬ 
wards of $30*000, and it can only write 
to the entire disk at once. When data is 
written “disk-at-once,” the system 
writes to the entire disk* leaving no free 
space* and you cannot write to that disk 
again. 

Understanding how a CD-WORM 
functions necessitates a little backtrack¬ 


ing. On a standard hard disk* data is or¬ 
ganized into a series of concentric rings 
known as tracks* Tracks are divided by 
a series of angular lines running from 
the center to the outside of the disk. 
These lines subdivide the tracks into 
sectors. Data can be written to a conven¬ 
tional hard disk a sector at a time. 

A WORM disk uses a similar pattern 
of organization, but because the data is 
stored in a series of pits burned into the 
media by a laser beam* a bit written to a 
WORM disk is unalterable. One of the 
biggest drawbacks to WORM media is 
the lack of a standard file structure , The 
result: Data that is written by one manu¬ 
facturer's drive can usually only be read 
by that company’s equipment* and no 
one else's. 

On the other hand* CD-ROM is high¬ 
ly standardized. Initially* a group of 
companies got together and established 
the High Sierra format. An internation¬ 
al committee then reviewed and modi¬ 
fied this formal and finalized what is 
known as the Yellow Book specifica¬ 
tion. Consequently, any CD-ROM con¬ 
forming to this standard can be read by 
any CD-ROM drive. 

Data on a CD-ROM is organized in a 
continuous spiral* which is further sub¬ 
divided into sectors. Although it’s not 
ultimately important* location on a CD- 


ROM is measured in minutes and sec¬ 
onds, CD-ROM drives seek to a given 
location on a disk; they use information 
contained in a key channel to determine 
the rough location and then step quickly 
over the transitions in the spiral to that 
area. Once there, they use the informa¬ 
tion contained in a 4-byte header to de¬ 
termine the precise location. 

I n format ion contained within the spi¬ 
ral on a CD-ROM is written in a 4-to-l 
interleave. This means that to obtain a 
piece of data located in one sector* five 
sectors must be read. Meridian Data 
calls a unit consisting of four sectors a 
packet. Due to the nature of the inter¬ 
leave, the CD-WORM won't be able to 
write data in a sector-at-a-time format; 
instead* it will write its data a packet at 
a time. 

The packet size can vary from one 
sector to all the sectors present on the 
disk. According to Saville* ‘"If a packet 
is one sector in size* you’re going to 
waste four others. In other words, data 
written with a packet size of one sector 
would end up wasting 80 percent of the 
disk.” 

While a conventional WORM can 
update each sector once, a CD-WORM 
will only be capable of appending sec¬ 
tors when writing in the packet-at-a- 
time mode. With disk-at-a-Lime writes* 


array fed by a robotic arm, are quickly 
becoming commonplace. Most major op¬ 
tical-drive manufacturers offer jukebox 
systems that you can use in conjunction 
with everything from a PC to a minicom¬ 
puter or a mainframe. 

Optical jukeboxes allow constant on¬ 
line access to many gigabytes of data, 
eliminate the need to manually switch 
cartridges* and* more important* deal 
with the intricacies of addressing multi¬ 
ple drives. 

While the digitization and storage of 
data is relatively consistent among the 
various levels of DIP systems* the soft¬ 
ware is not. Software ranges in com¬ 
plexity from simple DOS or DOS/Win¬ 


dows-based single-user applications to 
multitasking* multiuser packages that 
are designed to run on RISC and main¬ 
frame-based platforms* 

The Brains of DIP 

As with hardware* the various software 
modules necessary to implement a DIP 
system are relatively consistent across 
the various levels. The essential compo¬ 
nents of a DIP software package consist 
of document input* manipulation, re¬ 
trieval, and indexing. 

Input software varies widely among 
the various levels. While the base pro¬ 
cess of document input and indexing re¬ 
mains relatively constant* adding OCR 


and using object-oriented file systems 
greatly increase the complexity of the 
process. 

At its simplest, a package like Paper 
Tamer from Flagstaff Engineering lets 
an operator control the scanner* desig¬ 
nate scanning batches* preview the im¬ 
age on-screen, and manually index the 
document by keywords. In these sys¬ 
tems, documents are generally stored as 
compressed CCITT files or as simple 
raster images. Batch control lets you 
group documents contextually* and key¬ 
word indexes enable a rudimentary level 
of retrieval and indexing. 

As complexity increases* so do the 
various strategies for manipulating docu- 
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only one write is physically possible per 
disk. 

What needs to happen in the near 
future, according to Saville, is the de¬ 
velopment of a media standard that will 
be a superset of the Red and Yellow 
Books, and a plan for a fiJe-system stan¬ 
dard that supports packet-oriented writ¬ 
ing and reading. 

At the time of this writing, Saville 
said that “a group of companies has 
gotten together and looked at the prob¬ 
lem and will be submitting a document 
within the first quarter of this year to an 
international body, which will then 
standardize it.” Also, he hopes that this 
will ultimately turn out like the High Si¬ 
erra format, where people implemented 
the standard before the ISO had fully 
worked it out. 

Ultimately, Saville sees CD-WORM 
technology as having the potential to re¬ 
place current WORM drives. He cites 
higher storage capacity (640 megabytes 
versus about 200 MB for WORM) and 
lower costs for blank disks. Although 
disks are currently priced between $50 
and $100, Saville sees prices coming 
down to about $10 per disk due to the 
availability of the same type of technol- 
ogy for recording audio CDs. 

Perhaps the loudest cries coming 
from those who use optical technologies 
have consistently been for the imple¬ 
mentation of multifunction drive tech¬ 
nology and, of course, for lower prices. 
These cries are being answered, how¬ 
ever, with CD-WORM's ability to read 
existing CD-ROMs and write both disk- 
at-a-time and packet-at-a-time WORM 
disks, and with the projected price of 
$2000 per CD-WORM drive. 


ment input. One thing that remains con¬ 
stant is the need for a human presence to 
feed the machine, generate the simplest 
level of keyword indexing, and verify the 
quality of the scan. One trick that On- 
Line Computer Systems uses for auto¬ 
mating the indexing process is to create a 
mask that uses OCR to recognize the 
page number of the document that is be¬ 
ing scanned. 

Retrieval in a simple system is en¬ 
hanced by searching the keyword index 
for matches and selecting the document 
or group of documents to be displayed. 
You can then view or print the documents 
as necessary. 

What is constant about these kinds of 


storage and indexing schemes is that they 
ultimately lead to the creation and stor¬ 
age of a document image. Things be¬ 
come really tricky when you start to add 
elements like full-text copies of a docu¬ 
ment and object-oriented filing systems. 

When Is a Document 
Not a Document? 

For the simplest systems, where the need 
is primarily one of maintaining an elec¬ 
tronic filing cabinet of document images, 
you really don’t need to convert the text 
in the document into ASCII or other ma¬ 
chine-readable formats. As complexity 
increases, however, this conversion be¬ 
comes a significant factor in designing 
and implementing a DTP system. Ma¬ 
chine-readable text is a necessity where 
you must share the information con¬ 
tained in the document, when you per¬ 
form text searches, or where you need to 
make changes to a document or forms. 

Information sharing is especially im¬ 
portant when dealing with various gener¬ 
ations of a specification, for example. In 
these cases, you want the ability to take 
portions of previous specifications and 
import them into a new proposal. For 
lawyers, the ability to cut and paste text 
from one brief to another could eliminate 
a great deal of redundant clerical effort. 
In business, the ability to drop sections 
from, for instance, regional sales reports 
generated several years ago into a current 
report not only would save time but also 
might facilitate new and innovative 
analysis. 

While information sharing is more or 
less possible without a complex DIP sys¬ 
tem, the ability to perform text searches 
is not. Once a document has been con¬ 
verted and stored as a text file and then 
indexed, the advantages of ASCII be¬ 
come distinct. In a situation where an 
engineer needs to find every instance of 
the use of a particular piece of hardware, 
the primary advantages become those of 
speed and convenience. 

Other applications, however, provide 
advantages that actually improve perfor¬ 
mance and lead to solutions that may 
have been previously unrecognized. An 
epidemiologist utilizing a text search on a 
medical-records database could quickly 
find all the cases manifesting the symp¬ 
toms of the disease under question. In 
addition, information in arrays suggest¬ 
ing patterns that a simple paper or micro¬ 
film-based search would have missed 
might be retrievable. 

Stand Up and Be Recognized 

The thorn in the side of DIP is OCR. 
While OCR algorithms have radically 


improved in terms of recognition and 
speed, especially in hardware implemen¬ 
tations such as True Scan from Calera 
Recognition Systems (Santa Clara, CA) 
and fast soft ware-based OCR packages 
such as OmniPage Professional from 
Caere (Los Gatos, CA), they still suffer 
from enough inaccuracy that they cannot 
be fully automated. 

True, a good OCR package is train- 
able; an even better OCR package recog¬ 
nizes simple handwriting, letting you in¬ 
put annotations on documents and notes. 
However, OCR is still not at the point 
where you can rely on it to fully recog¬ 
nize a complete document without error. 
This is not a major problem if the text is 
relatively consistent and uses fonts that 
the package can handle without trouble. 

OCR is well suited to handle docu¬ 
ments that have multiple graphical im¬ 
ages along with running text. Since it's 
necessary to scan the graphics, it's prob¬ 
ably worthwhile to use masking and im¬ 
plement OCR at the same time. The cri¬ 
sis emerges when the OCR system needs 
to recognize multiple documents with 
dissimilar vocabularies and typefaces— 
not to mention the problems inherent in 
recognizing printed text in which charac¬ 
ters touch each other. 

Even when processing relatively sim¬ 
ple documents, an OCR system requires 
an operator. Furthermore, that person 
must have some degree of specialized 
knowledge about the subject of the docu¬ 
ments to make informed decisions about 
misrecognized text. When errors occur, 
even with only one or two per page, it 
may well be more cost-effective to use 
standard data entry (which doesn’t re¬ 
quire specially trained operators and the 
process of double-keying to ensure accu¬ 
racy) than it is to use OCR. 

According to Holt, “Our experience 
with OCR is that it's really very, very 
slow and prone to error, even with 10- 
point-type text. The time and cost it 
takes an editor to bring up the OCR out¬ 
put and then correct one or two errors per 
page is about the same time that it takes 
to have it keyed by a high-volume con¬ 
tractor. 4 ’ 

Regardless of how it arrives, once the 
text is in the system, you must store and 
link it to the appropriate images. The tra¬ 
ditional approach used on a document 
search lets you bring up the text, the 
image, or both. This approach is more 
than adequate for installations that aren’t 
dealing with graphical images and don’t 
need to use and manipulate text or have a 
legal copy of the document archived in 
electronic format. 

When you must store and manipulate 
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multiple graphical images, as well as text 
and archival copies of the document, this 
method begins to suffer from perfor¬ 
mance problems. But while the next step 
toward resolving these problems may be 
a small one for the hardware, it’s a giant 
leap for DIP. 

OLE: Taking On the Bull 

One of the shiny new buzzwords around 
Microsoft these days is OLE (for object 
linking and embedding). Basically, OLE 
takes an object-oriented approach toward 
documents and information. 

According to Russ Werner, general 
manager of systems marketing at Micro¬ 
soft, “The compound document is a met¬ 
aphor for this type of work. People want 
to be able to incorporate data from multi¬ 
ple sources, data types, and physical lo¬ 
cations into different kinds of objects, 
whether it be a word processing object or 
some other object. Sometimes you want 
the information to be a part of the docu¬ 
ment; sometimes you want it to be in 
other places (i.e., embedded or linked).” 

The power of this approach allows a 
framework to be set up in an application 
or document that is data-type indepen¬ 
dent. Windows will be one of the first 
places where OLE turns up; demonstra¬ 
tions of OLE have already been shown in 
conjunction with Lotus Notes and Mi¬ 
crosoft Excel. 

Werner says that along with OLE, 
Microsoft is “taking a look at the file 
systems and what’s necessary to make 
them more object-oriented.” This may 
include maintaining object links, change 
notification, and more attributes. Within 
the next few years, says Werner, you’ll 
be seeing a major change in the file sys¬ 
tem architecture, either in the file system 
itself or in the elements that manage the 
file system. 

If Windows is not your platform of 
choice, take heart. With the introduction 
of WLO (pronounced “willow,” for 
Windows Library for OS/2), Microsoft’s 
strategy will be geared toward taking the 
Windows application set and hosting it on 
DOS, Windows, and OS/2. 

The important aspect of treating dif¬ 
ferent elements of a document as objects 
allows you to manipulate, edit, and view 
documents in a variety of ways. In addi¬ 
tion, you can use each object (while still 
retaining its identity) with a variety of 
different objects, and you can edit each 
object in the context of those objects. 
Add OLE to the DDE and MDI facilities 
of Windows, and the possibilities for de¬ 
signing DIP applications become practi¬ 
cally endless. 

Kofax’s Ko-App, included as a compo¬ 


nent of the Kofax Image-Processing Plat¬ 
form, is a full-featured Windows imag¬ 
ing application that allows scanning, 
faxing, and image manipulation. It sup¬ 
ports DDE and will incorporate OLE in 
the future. 

More Than One Way to Say OLE 

While OLE may be new to Microsoft, 
it’s old hat in the DIP field to Interleaf 
(Cambridge, MA). OnLine Computer 
Systems uses Interleaf's active-docu- 


T 

he dawn of 
object-oriented 
documents gives a 
new vision of 
the paperless office. 



ment technology to implement an object- 
oriented approach to the components of 
the documents. 

Using Interleaf's display technology, 
which embeds the formatting logic, you 
have the ability to reassemble and display 
a document at viewing stations on the 
fly. Bit-mapped images are scanned in 
and stored as CCITT Group 4 elements; 
vector images are stored as computer 
graphics metafiles; and text is saved as 
ASCII. When reassembling the docu¬ 
ment, a TIFF header is attached to the 
decompressed CCITT; the appropriate 
vectors, text, and tables are retrieved; 
and the document appears the same as 
when it was scanned in. 

Not only does this process facilitate 
updating single elements of a document, 
but it also lets the system create hyper¬ 
links between text and graphical objects. 
Markers are embedded in the text stream 
and are used to provide an anchor for the 
software that displays this information, 
letting it call up the linked images. 

Regardless of the specific approach, 
the dawn of object-oriented documents 
promises an entirely new vision of the pa¬ 
perless office that is daily moving closer 
to the dream of Information at Your Fin¬ 
gertips. The final task of DIP software is 
to allow the retrieval, output, and ma¬ 
nipulation of the stored images. 


The View from the Top 

The layer of the application that provides 
an interface to the management, cre¬ 
ation, viewing, and editing of stored doc¬ 
uments is perhaps the most critical, as it 
is the main layer you will work with. 

At the lowest level, you must be able to 
retrieve documents by date, scan batch, 
and keywords. This is where the index¬ 
ing software shows its mark. More so¬ 
phisticated applications need to allow 
you to index documents and objects both 
by context and content, as well as allow 
document retrieval by revision level, cre¬ 
ator, and status. 

At the next level, you must integrate 
documents from a variety of sources. In¬ 
coming faxes, documents that have been 
created electronically, and scanned doc¬ 
uments must all coexist under a common 
index. This task requires sophisticated 
tools that work on a network. You have to 
be able to create and save documents lo¬ 
cally, while at the same time saving them 
as part of the archive. In addition, you 
must file incoming faxes and make them 
available for immediate viewing. 

Finally, the DIP system must be able 
to output the documents in several for¬ 
mats. On a simple level, this means that a 
dedicated document workstation lets you 
locate and then print or fax a document. 
Things become more complicated when 
you have to provide the information to 
one of several dedicated terminals or 
globally to every workstation on the net¬ 
work. 

In high-end systems, a central server 
(or multiple servers) combines with the 
network to form a distributed DIP sys¬ 
tem. Professional Image from Computer 
Signal (San Ramon, CA) is a good exam¬ 
ple of this sort of system. What all high- 
end systems have in common is the abil¬ 
ity to seamlessly incorporate high-speed 
printing (often through the use of SCSI 
printers), fax, and retrieval into a net¬ 
worked environment. 

A Working and Usable Technology 

At the lowest level, setting up a DIP sys¬ 
tem involves using a simple document¬ 
imaging software package in conjunction 
with a high-capacity storage device and a 
scanner to create an electronic filing cab¬ 
inet. From this level up, the basic meth¬ 
ods and hardware employed to manage 
information on paper remain relatively 
constant. What changes are the levels of 
sophistication in the software and the 
speed and capacity of the hardware. 

A kind of modularity exists in DIP that 
lets installations migrate up through the 
various levels without needing to start 
over. Perhaps the most important thing 
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big is Out 



SMALL IS IN. 



Introducing the Falco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you’re sizing up desktop computers, you’ll 
immediately see the advantage of the fulco Infinity" 
Desktop. It gives you 386*SX power and perform¬ 
ance without dominating your deskspace. 

Half the size of a standard PC, the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansion. 
Communication ports. And VGA* level graphics up 
to 1024 x 768 resolution. Plus, two AT-compatible, 
16-bit expansion slots. 

It runs DOS" 4.0, UNIX,"OS/2* and Microsoft* 



Windows 3.0. What’s more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of 40,100 or 200 MB hard drive. 

The only thing we left out is the noise. The Infinity 
Desktop runs so quietly, you'll hardly know it’s on. 
Whether you work in close quarters or spacious sur¬ 
roundings, the Ddco Infinity Desktop covers all your 
needs.Without covering your desk. And that’s about 
the size of itTo get one for your desk, call us today. 
1-800-FALC04U 
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Hard Drives to Go! 


The RHD60 is a 
fast 22ms P ultra 
small 60 mega¬ 
byte removable 
hard drive. 


Secure it in your 
safe, carry it in your 
briefcase. Take it 
from the office to 
your home, or away 
on a trip. 


Weighing less 
than seven 
ounces, this 
rugged disk 
storage is inter¬ 
changeable with 


most notebook, 
laptop, or desktop 
PCs which are 
equipped with a 
Disc tec docking 
bracket. 


Call toll free 

1 - 800 - 553-0337 

to order the world's 
smallest removable 
hard drive for your 
system. Only $895. 


904 Railroad Ave.; Winter Park, Florida 32789; (407) 643-0001 


CATCH THE WAVE OF DIP 


to do if you are installing a DIP system, 
with an eye toward expansion, is to make 
sure that the software you use stores 
images in a format that other packages 
can deal with. For the present time, this 
would seem to be the compression and 
file structure offered by CC1TT Group 3 
and Group 4 standards. 

Equally important is identifying the 
documents that are most suited to digi¬ 
tization. At the outset, the most likely 
targets are those documents that are rela¬ 
tively static and occupy the greatest phys¬ 
ical and temporal space in a particular 
organization. Examples might include 
processed orders, personnel files, medi¬ 
cal records, and the like. 

Once these categories are determined, 
you can then develop a plan to digitize the 
paper and train staff to use the new tech¬ 
nology. As familiarity and comfort with 
the DIP system increase, the system can 
grow to incorporate incoming documents 
(e,g + , faxes, correspondence, and orders) 
and to manage documents from the time 
of their inception through some sort of 
“active-document ” tech nolog y. 

Regardless of what approach you take, 
it is clear that DIP is a working and 
usable technology. In the coming year, 
expect to see more and more paper con¬ 
verted to machine-readable formats. The 
DIP revolution, when it finally arrives, 
will not be an overnight coup. Rather, it 
will emerge gradually as test installa¬ 
tions turn into full-fledged systems and 
as more paper-bound sites begin to use 
the technology. 

The emergence of DIP systems, com¬ 
bined with the push by Microsoft and 
others toward a “document-centric” ap¬ 
proach in which data is treated as objects 
and the document at hand becomes the 
context in which people work, will great¬ 
ly change the way in which computers are 
used. Information at Your Fingertips may 
be a vision now, but it certainly provides 
a direction toward which the industry can 
work. 

The office of the future may not be en¬ 
tirely paperless, but the advantages of 
having instant and integrated access to 
information, combined with the enor¬ 
mous cost savings associated with dig¬ 
itizing paper, make the move to elimi¬ 
nating those trillion sheets per year 
extremely practical. All in all, the ele¬ 
ments are present to really make DIP 
stick. ■ 


David A, Harvey is a computer journalist 
in Houston, Texas , who specializes in the 
technology and implementation of optical 
devices. You can reach him on BIX as 
“daharvey.” 
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CalComp" 1023 


Hewlett Packard 



I r |'' ’ -fii* 



Houston Instrument DraftPro DXL 

DMP-61 Di 



we beat the pants 
off the competition 


O.K., let's settle this perfor- ^ 

mance thing once and for all. 

SPEED, in a recent compari¬ 
son of throughput for the three 
top selling plotters, the Houston 
Instrument DMP-61 DL came 
out on top. One-third faster than the CalComp 1023. 
Over three times faster than the HP DraftPro DXL. In 

other words, whatever 


Turn your HI DM? Series plotter Into a 
scon tier with SCAN-CAD. This exdusw 
option attaches to your plotter to scan up to 
E-size drawings—all at a fraction of the 
cost oF a stand-alone scanner. 


Plotter Throughput' 

(Percent of plot completed in 2:36) 


Ht DMP- CalComp HP DraftPro 
61 Di 1023 DXL 


you plot in one hour 
with us could take you 
all afternoon with them. 
QUALITY. We also 
deliver unsurpassed 
quality with identical 
mechanical resolution 
to CalComp and HP, 


SCAN.CAD" Option 

VERSATILITY. Only the 

es to your plotter to scon up to Houston Instrument plotters 

/mgs—all at a fraction of the Q ff er Q ujc k Scale’" where 

a stand-alone scanner. , . . . 

any size drawing can be 

easily scaled and plotted at the current media size, 
plus the capability to save up to six different user 
configurations in memory—all standard. 

PRICE. Best of all, the HI DMP-60 DL Series helps 
you beat the pants off your competition all at a 
very competitive price. For more information on the 
DMP-60 DL Series plotters call 1-800-444-3425. 


HOUSTON INSTRUMENT. 

A Summagraphics Company 


For IBM/Compatible information circle 128; For Reseller information circle 129 on Inquiry Card. 

* D-size Columbia plot using AutoCAD Release 10 with the HP 7585 driver on c COMPAQ' 386 16 MHZ computer with math coprocessor. Plotters were set to manufacturer s 

J final plots. "= 1990 Summaqrophics Corporation. Seymour. CT 06483. AH rights reserved. 






One Word About Your 
Hard Disk Controller 


SLOW 


One Word About the PSI 
hyperSTORE Controllers 


FAST 


Intelligent Mass Storage Controllers 


Virtually aH applications are disk 
bound. Today’s PCs have over 60 
times the power of their ancestors 
of just ten years ago, while hard 
disk performance has only just 
tripled. This makes mass storage 
the PC's worst bottleneck. PSI has 
el i m i n a ted this bottl eneck w i th 
the hyperSTORE Caching Disk 
Controller, a sort of mass storage 
co-processor. The hyperSTORE 


d oes for d i sk-i n ten si ve programs 
what a math co-processor does 
for number-crunching software. 
Da tabases, filescrvers, multiuser 
systems, and other disk-hungry 
applications start screaming .,. 
frustrated users stop screaming! 
Call (800)486-FA5T now to find 
out more about PSI's line of 
intelligent controllers. All you 
have to gain is time. 


hyperSTORE FEATURE HIGHLIGHTS 

■ Data access in 0.28ms or less, at 3-4MB/sec 

■ Works tn any 286,386, or I486 system 

■ Simultaneously control any drive Interface: 

MEM, RLL ESDI , SCSI, or AT/IDE 

■ Controls up to 28 physical disk drives 

* 0KB to 20MB of SIMM-based cache memory 

* Supports all PC-based operating systems: 

DOS , Windows f UNIX/Xenix, Netware, etc, 
Data mirroring option for fault tolerance 

* NO DEVICE DRIVERS REQUIRED 


■ 

i 

Perceptive Solutions, Inc. 

DALLAS ■ SAN FRANC I SCO~ SYDNEY 

800-486-FAST ■ 214-954-1774 Fax: 214-953-1774 

Europe and Northern California: 415-284-9505 ■ Fax: 415-234-3238 
Botswana and Southern Africa: (02) 3 J3*020 - S,P,S, Pty, Ltd,, Gaborone 
Australia/New Zealand/Micronesia: (02)318 2337 ■ Fax: (02) 3 IQ 3069 



"Normally, it's a bit hard to pick the most impressive item at Comdex 
|Spring 1990], - This time it was easy, *,. the hyperSTORE/1600." 

-Dr. Jerry Pnumelle, Byte Magazine, September 1990 

’The real-world result will be blazing record handling from within a 
data file as well as unstoppablv fast program loads/' 

-Bill O'Brien, PC Magazine, February 13,1990 

"PSI has created the power user's ultimate Lego 
set for disk controllers: the hyperSTORE/1600" 

-Alfred Poor, PC Magazine, June 12, 1990 

"Not only is it the fastest controller available, 
it's the most flexible, too.” 

-Byte Awards, Byte Magazine, January 1991 

RapidFACTS - (900) 776-3344 Doc# 8101 Detailed specifications 
faxed directly to you 24 hours/day. $4.95 billed to your phone. 
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STATE OF THE ART 



practically 

PAPERLESS 

Document image processing is more than a neat idea. 

For many companies, it's a lifesaver. 

DAVID A. HARVEY AND BOB RYAN 


O ne of the biggest attractions at 
the 1939 New York World's Fair 
was “The House of the Future," 
which attempted to show the fu¬ 
ture direction of automation in the home. 
Today, the newsreels that trumpeted the 
House of the Future seem like quaint re¬ 
minders of a much simpler time. Simi¬ 
larly, the phrase “paperless office" is 
viewed by many as an embarrassing re¬ 
minder of a time not long ago when faith 
in computers and their capabilities was 
unbounded. As quaint—or even disrepu¬ 
table—as the phrase has become, how¬ 
ever, document image processing (DIP) 
is making the paperless office a reality 
for many businesses with well-defined 
document-handling needs. 

DIP systems run the gamut from rela¬ 
tively inexpensive stand-alone software 
systems to sophisticated, network-based 
minicomputer and mainframe systems. 
The degree to which you invest in the 
technology depends on the volume of 
documents you deal with and your need 
to access them quickly. Here weTl look 
at how DIP has met the needs of a num¬ 
ber of different organizations. 

Paper Airplanes 

Alitalia was an airline faced with a paper 
crisis. Each of its 30,000 yearly purchase 
and repair orders required 10 supporting 
documents. As required by Italian law, 
all these documents had to be stored for 
two years before being transferred to mi¬ 
crofilm in the company's general ar¬ 
chives. The 750,000 documents were 
stored in three 16-shelf automated filing 
cabinets and nine other paper-storage de¬ 
vices, On an average day, 65 documents 
had to be located and retrieved, resulting 
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in the loss of many hours of employee 
time—not to mention the time that was 
required to update and maintain the fil¬ 
ing system. 

Management was growing frustrated 
with its inability to integrate electroni¬ 
cally stored information with the paper¬ 
work and with the fact that the paper doc¬ 
uments were accessible by only one 
person at a time. What management 
wanted was a system to store, access, and 
archive all those documents, provide 
multiuser access, and integrate the paper- 
based information with the information 
in the company's on-line databases. 


ters the appropriate index information 
for document type, purchase order num¬ 
ber, item number, and box number (used 
if a paper copy of the document needs to 
be stored). Additionally, the software 
automatically date-stamps the docu¬ 
ments and assigns a supplier code. 

To improve performance, the system 
uses two databases. The first, a daily 


he legal 


DIP on Trial 

As they began looking for options, mem¬ 
bers of Alitalia management came upon 
the LaserView Document Image Man¬ 
agement System from LaserData. Ac¬ 
cording to Tonino Luciani of Alitalia’s 
technical materials planning and pur¬ 
chasing department, they decided to test 
the system for a three-month period. 
Software, says Luciani, was the most im¬ 
portant consideration. 

Working closely with Society Per Soft¬ 
ware (a LaserData vendor) of Rome, Ali¬ 
talia installed a DIP system consisting of 
two scanning and retrieval workstations 
connected to a local laser printer, a DIP 
server connected to a 20-disk optical 
jukebox and a laser printer, and two re¬ 
mote-retrieval workstations equipped 
with laser printers. The first phase—in¬ 
stalling an electronic archival system— 
has satisfied the company's initial desire 
to get a handle on its paper-based docu¬ 
ments and get rid of paper files. The 
second phase will involve linking the im¬ 
aging system with the company's main¬ 
frame to allow information to be ex¬ 
changed between the two systems. 

Nuts and Bolts 

Each document in the Alitalia system is 
scanned in by an operator who then en- 


ACTION SUMMARY 


DIP Case Studies 

A number of companies have 
adopted document image 
processing. They serve as 
models of situations where 
this technology can address 
a real need. 



profession brings 
a new set of needs 
to a DIP system. 



database, holds the information from 
each day’s scanning activity. The other, 
a general database, holds information 
about all the documents in the system. 
This was done, says Luciani, to separate 
scanning and retrieval activity. After 
scanning, the images are compressed us¬ 
ing CCITT Group 2 and Group 4 stan¬ 
dards and sent to the jukebox. 

The retrieval front end enables you to 
perform keyword searches, display up to 
nine different documents on-screen, 
scale or rotate the image (useful if the 
document was scanned in upside-down), 
zoom in on particular sections, and out¬ 
put the document. 

The Alitalia implementation is an ex¬ 
ample of a DIP system that is primarily 
archival in nature. The future for Alita¬ 
lia holds both a linkup to its mainframe 
and expansion of the system to cover 
other departments. Due to the modular¬ 
ity of the LaserView system, expansion 
should be much less painful than the ini¬ 
tial installation. 

Connecting the system with the main¬ 
frame will eliminate the duplicate imag¬ 
ing of electronically created documents. 
Currently, for example, when the com¬ 
pany sends a telex to a supplier, the telex 
must then be scanned into the system. 
This type of situation results in about a 
45 percent duplication between imaged 
and electronically stored documents, a 
redundancy that the company would like 
to eliminate. 

Overall, Luciani has been extremely 
pleased with the results of the system. 
Not only has the system eliminated the 


time, expense, and wasted space associ¬ 
ated with traditional files, but it has al¬ 
lowed Alitalia to search more thoroughly 
for needed information. To Luciani, the 
system provides the best compromise be¬ 
tween a document file and a database. 

Keeping Them Flying 

Alitalia isn't the only airline making use 
of DIP. At the Minneapolis/St. Paul In¬ 
ternational Airport, Northwest Airlines 
has replaced a microfiche-based docu¬ 
ment-retrieval system with one based on 
Metaview, a DIP system from Metafile. 
Moving from microfilm or microfiche to 
DTP is not an unusual development (see 
the text box “The Evolution of DIP" on 
page 188). 

Northwest’s problem was with mainte¬ 
nance manuals. For example, the man¬ 
uals and parts catalog for a Boeing 727 
total about 50,000 pages. Having highly 
skilled—and highly paid—maintenance 
workers searching for the proper docu¬ 
ment on a microfiche system was neither 
fast nor cost-effective. 

In cooperation with Metafile, North¬ 
west created a LAN-based DIP system 
that stores the maintenance documents 
on optical disks. Metafile's Metaview is 
an object-oriented language built from 
the ground up to support imaging appli¬ 
cations as well as cooperative processing 
between workstations on a LAN and be¬ 
tween LANs and larger systems. In addi¬ 
tion to significantly cutting the time re¬ 
quired to retrieve a maintenance doc¬ 
ument, the Metaview system provides 
better indexing and output quality than 
the microfiche system it replaced and 
makes it easier to keep the information 
on the system up to date. 

DIP and the Law 

While the above examples deal with the 
need to store and manipulate information 
and images to fulfill archival and rec¬ 
ord-keeping tasks, the requirements of 
the legal profession bring a new set of 
needs to a DIP system. 

The day-to-day work in the business of 
law is intellectual in nature. Thus, a law¬ 
yer needs the ability to locate informa¬ 
tion based on content and context. For 
example, a lawyer preparing to defend 
against a look-and-feel lawsuit not only 
needs to verify that the necessary briefs 
and pleadings have been filed, but also 
needs access to information that will help 
to prepare and substantiate the case. This 
means full text-searching abilities and 
the ability to group information by the 
content rather than the context of a doc¬ 
ument. 

The legal department at Executive 
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FAX 

FROM 

WINDOWS 

WITH 

WINFAX 

Announcing WIN FAX from Delrina 
Technology—the easiest way to fax! 

WINFAX installs under Microsoft Windows 
3.0 as though it were a printer. When 
you’re using any Windows application, 
select the print menu and choose WINFAX 
instead of your printer. It’s that easy! 

Not only is WINFAX easy to use. it 
produces the best looking faxes around. 
WINFAX sends any image created with in 
Windows directly - without being printed 
or scanned first - so your fax output looks 
almost like laser printing.. Transmissions 
are completely programmable for 
unattended operation. 

For as little as $ 1 49 (+shipping) you get: 
A WI NFAX fax software for Windows 3.0 
A Your choice of ZOOM PC Sendfax 
board. Choose internal or external, 
4800 baud or 9600 baud Croup ill 
broadcast fax 

A Abuilt-in 2400-baudHayes- 
compatible modem 

These ZOOM Te le p hon ics fax/ m od e ms 
come complete with a 7-year warranty* 

Full documentation and telephone 
techn i ca i support are also in-cLude-b. 

"WINFAX is one of those 
small software miracles 
... fax transmissions are 
finally as easy as they 
should have been all 
along." 

ALFRED POOR 
FEBRUARY 26. 1991 


No-risk 60-day 
money back guarantee 

If you're not completely satisfied, return your 
WINFAX kit to us within 60 days for a Full 
refund. This offer valid only In Canada & USA. 


TO ORDER CALL TOLL-FREE 

1 - 800 - 879-4450 

© 1991 Zoom Telephonies Inc 
©1991 Delrina Technology Inc. 

Sendfax is a trademark of Sierra Semiconductor 



AMERICA’S MOST POPULAR 
GRAPHICS FORMS SOFTWARE 
NOW AT A NEW LOW PRICE 



WYSIWYG vs* GOBBLEDEGQOK 

Some PC forms packages sell for pea¬ 
nuts. And thafs exactly what they give 
you: a gobbledegook screen display that 
can drive you nutty. With PerFORM, 
what you see is what you get: great 
r^- looking forms * fast l 


FORM YOUR OWN OPINION 

Why just believe the critics? Form your own 
opinion. You can now own the leading PC 
forms software at a bargain utility price, 
Whafs more, new PerFORM 2.1 comes with 

a no-risk 60-day money back guarantee. 

Hurry ! This tow price offer won't last long! 


CALL TODAY FOR A DEALER NEAR YOU! 

1 - 800 - 268-6082 


Perf OFIM and PerFORM Designer & Filler are tratiflrnarfcs of 
Detona Tedirwfogy Inc, {c) 1090. Other producls are registered 
trademarks or trade names of their respective owners 


Ml VWi' 


MAY SELL 


FOR LESS 


p»FORM 

; T*-' ■' - 3 


For a limited time only, we're cutting 
the price of PerFORM 2*1 in half - $149* 

{$175* in Canada). PerFORM 2,1 
Designer & Filler saves you time, money 
and effort in managing business forms. 

TAKE THE DRUDGE OUT OF 
ROUTINE BUSINESS FORMS 

PerFORM 2*1 feads the pack in PC forms 
processing. Design your own forms 
quickly and easily on your PC instead of 
sending out. Fill in your forms on-screen 
instead of by hand. Save filled data in 
your database. Print only what you need 
instead of ordering thousands at a time. 


Unlike low-end forms utilities that only 
give you WYSIWYG preview y PerFORM 
2.1 is completely WYSIWYG, so what you 
see is what you print. Clear, crisp graphics. 
Your form appears on your screen the same 
as the final printed version * eye-c&tching 
and easy-to-read. Bitstream fonts and over 
100 ready-to-use forms templates are in- 
eluded to get you going right away. 

PerFORMANCE AND PRICE 

New version 2.1 of PerFORM has the power 
and features of more expensive forms 
packages, yet costs only $149* during this 
limited-time promotion. Whether you use an 
old IBM-XT compatible, a brand new l 486 or 
anything in between, PerFORM 2*1 makes 
the most of your hardware to give you high 
quality forms. And your forms are fully 
compatible If you move to PerFORM PRO 
in the future. 

THE CRITICS’CHOICE 

in just two years, PerFORM has won the 
accolades of the editors and the loyalty of 
thousands of users worldwide. The winner 
of the major media awards, PerFORM 
Designer & Filler is recognized as the in¬ 
dustry leader in PC forms processing. 
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The Evolution of DIP 


C ompanies are always trying to re* 
duce the amount of space and 
time required far filing and re¬ 
trieving original documents. Pa¬ 
per documents have traditionally been 
stored and managed with file cabinets 
and a variety of indexing schemes. Re¬ 
trieving these documents often mir¬ 
rored the type of procedure associated 
with retrieving books from libraries. 

New technologies have risen, how¬ 
ever, to meet the need for compact stor¬ 
age and easy retrieval of documents. 
Document image management (DIM), 
which began with microfilm technology 
in the 1970s, is now a rapidly growing 
application for the PC environment. 

The number of paper documents that 
need to be managed is astounding. Ac¬ 
cording to the Association for In forma* 
tion & Image Management, American 
businesses generate more than 1 trillion 
pages of paper documents a year, and 
2.7 billion new sheets of paper are put 
into file folders every day. 

Paper and Microfilm 

Microfilm was the first DIM technol¬ 
ogy developed to address the needs of 
paper-intensive businesses. During the 
1970s and the early 1980s, advances in , 
computer technology substantially in¬ 
creased the output of paper associated 
with most applications, greatly increas¬ 
ing the demands on manual paper-stor¬ 
age methods. 

Microfilm offered companies numer¬ 
ous benefits over paper-filing systems: 
lower space requirements, easier and 
faster access to documents, improved 
file integrity, increased security, longer 
document life, and lower costs through 
productivity gains and space savings. 

But while microfilm offered signifi¬ 
cant improvements, it fell far short of 
what was necessary to efficiently pro- 


David Silver 

cess and retrieve documents. Storing 
the documents required that they be sent 
off-site to be filmed, a process that typi¬ 
cally took up to two weeks and conse¬ 
quently left companies without access to 
these documents during that time. Re¬ 
trieving documents was a mechanical 
process that was often as time-consum¬ 
ing as retrieving paper documents from 
a file cabinet. 

The Computerized Alternative 

In the early 1980s, advances in com¬ 
puter and computer-peripheral technol¬ 
ogies combined to bring about the first 
computerized document storage and re¬ 
trieval systems. These first document 
image processing (DIP) systems fea¬ 
tured proprietary minicomputers com¬ 
bined with new optical disk drives, 
paper scanners, and laser primers. 

DIP systems revolutionized docu¬ 
ment management. For the first time, 
you had immediate on-line access to 
document images from your computer. 
Laser printers provided dear, near-per¬ 
fect output of document images while 
database programs provided document¬ 
tracking functions for fast retrieval. In 
addition, these systems improved com¬ 
pany work flow and productivity by tak¬ 
ing advantage of LAN technology to 
electronically route document images 
throughout an organization. And DIP 
systems surpassed microfilm by further 
improving space savings, document se¬ 
curity, file integrity, and document lon¬ 
gevity. 

The use of new technologies is always 
expensive, and minicomputer-based 
DIP systems were no exception. The 
cost of an average installation often ex¬ 
ceeded $300,000. While financial in¬ 
stitutions and government agencies em¬ 
braced this new technology and its 
many benefits,. the cost of these sys¬ 


tems, coupled with their proprietary ar¬ 
chitectures, kept DIP technology from 
becoming widely used. 

Let's Get Small 

By the late 1980s, it was dear that if 
DIP was to become a force In document 
management, significant changes had to 
be made. Fortunately, improvements in 
DBMS software, scanners, laser print¬ 
ers, and display technology were under 
way simultaneously, and the price for 
optical storage was decreasing rapidly. 
At the same time, advances in personal 
computer technology (particularly the 
386 processor) and the development of 
affordable, off-the-shelf PC add-in 
boards to control specialized DIP func¬ 
tions combined to bring about a new 
generation of PC-based DIP systems. 

These PC-based systems have made 
DIP available to nearly everyone. By of¬ 
fering compatibility with standard hard¬ 
ware platforms, operating systems, 
LANs, DBMS packages, and graphical 
user interfaces, PC-based DIP can be 
easily integrated into existing equip¬ 
ment and applications. Through this 
level of integration, PC-based DIP sys¬ 
tems have become open, cost-effective 
alternatives to expensive, proprietary 
minicomputer-based systems. 

Today, PC-based DIP is a main¬ 
stream application; insurance compa¬ 
nies, financial institutions, legal firms, 
government agencies, and hospitals are 
among the many types of businesses 
using it. Starling at as little as $15,000, 
PC-based DIP offers not only signifi¬ 
cant cost advantages but also perfor¬ 
mance benefits. DIP can now be easily 
integrated with other applications such 
as faxes, forms, and desktop publishing 
to help manage information distribution 
and output. 

PC-based DIP also takes advantage of 


Life (Los Angeles, CA) has such a sys¬ 
tem. Using LaserFiche LAN (developed 
on the Kofax platform) from Compu¬ 
Link, the department has installed a sys¬ 
tem consisting of a NetWare LAN and 
LaserFiche LAN document-imaging 
software with image folders. 

The basic hardware consists of eight 
Everex Step 386/20s, an Everex Step 
386/25 server, and two Hewlett-Packard 
LaserJet II printers. The DIP hardware 


consists of three high-resolution Moni- 
term monitors, four Genius monitors, six 
Panasonic optical drives, a Fujitsu 3909 
scanner, and a Caicra TrueScan optical 
character recognition board. The OCR 
and optical drives are located on the 
server, while the scanner is attached to a 
dedicated workstation. 

According to Jim Veach, vice presi¬ 
dent and assistant general counsel at Ex¬ 
ecutive Life, the primary attraction of 


the DIP system comes from its ability to 
retrieve documents by folder and per¬ 
form word searches. What Veach likes 
about the system is that CompuLink 
worked very hard to design and imple¬ 
ment it to fit how a lawyer thinks and 
works. The LaserFiche LAN system al¬ 
lows the creation of virtual folders, both 
at the time of the initial scan and anytime 
thereafter. This lets lawyers superim¬ 
pose an organizational system that is con- 
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network technology. Configured in a 
network environment, it fosters infor- 
mation-shanng throughout an organiza¬ 
tion. Document images can be routed 
throughout a company in the order in 
which they need to be processed, en¬ 
abling you to have immediate, on-line 
access to thousands of documents with¬ 
out leaving your PC. In fact, networks 
allow multiple users to simultaneously 
view a single document image. With 
networking also comes the ability to 
automatically transmit fax images over 
phone lines, thereby permitting image¬ 
sharing among remote company of¬ 
fices. 

Today and Tomorrow 
Imaging has already become an integral 
application for a variety of industries. 
Further developments in DIP applica¬ 
tions software, both vertical and hori¬ 
zontal, combined with the diminishing 
prices of PCs and peripherals, will en¬ 
courage the number and types of indus¬ 
tries using DIP to grow. 

The 1990s will bring further im¬ 
provements that will make PC-based 
DIP systems an essential and affordable 
technology for document management. 
Speed improvements in image compres¬ 
sion and expansion; scanning, printing, 
and image retrieval; and a new genera¬ 
tion of high-performance, advanced 
DIP applications will combine to bring 
about better DIP systems. 

These improvements will make DIP 
attractive to more companies and indus¬ 
tries, In the future, DIP will evolve be¬ 
yond the task of document management 
to work in concert with other technol¬ 
ogies to further foster information shar¬ 
ing and ultimately improve overall cor¬ 
porate productivity. 


David Silver is president ofKafax Image 
Products ( Irvine, CA), You can reach 
him on BIX c/o "editors. " 


textually familiar, with attendant in¬ 
creases in productivity. 

“If you can get your day working so 
that you can complete a task, instead of 
having to stop halfway through because 
you're unable to get a document, your ef¬ 
ficiency increases tremendously," says 
Veach, He adds, “In a paper world, you 
get a concept in your mind—you start 
thinking about it—and then you have to 
stop thinking, get the document, and try 


to start up again." 

Currently, the DIP system at Execu¬ 
tive Life is fairly small, with less than 
half the department (three attorneys, two 
paralegals, and three secretaries) on¬ 
line. Two of the attorneys are steadfastly 
putting every incoming document into 
the system. After this trial run, Veach 
sees the system expanding. He thinks 
that the Windows version will be a signif¬ 
icant factor in this. Another boost to the 
system, he says, will be when the attor¬ 
neys begin to draft their documents elec¬ 
tronically, At the moment, Veach scans 
in every incoming document and puts 
file-bound documents into the system as 
they are used. He plans to gradually 
move all the paper in their 17 horizontal 
file cabinets onto disk. 

Going Paperless 

What started in 1969 as Brigadier Gener¬ 
al Robert F. McDermott's “impossible 
dream" of a truly paperless company has 
become a reality for USAA, the San An¬ 
tonio, Texas, based insurance company 
he heads. Possessing the largest DIP sys¬ 
tem in the world, USA A has a virtually 
paperless environment in the areas that 
the imaging system serves. The system, 
which was the prototype for IBM's 
ImagePlus MVS/EVA system, drives 
some 1400 high-resolution imaging ter¬ 
minals that serve over 2000 users, both 
local and remote. 

According to Charles A. Plesums, 
USAA's senior director of image tech¬ 
nology, “We made a 90-degree change in 
the company by taking the paper that was 
lying flat and making it vertical. Other 
than that, the work flow remained the 
same." 

To get a clearer picture of how this 
works, take a look at a day in the life of a 
typical document in the property and ca¬ 
sualty policy service and underwriting 
system at USAA. When it first arrives in 
the mail room, a letter is opened by a ma¬ 
chine, and its pages are removed and ar¬ 
ranged by a clerk. The pages are then 
transferred to a mail analyst. 

The analyst reads the mail to deter¬ 
mine the applicable customer and the 
routing of the document and enters that 
information into the computer. Indexing 
is largely automated. All the analyst 
needs to do is enter an IMS index trans¬ 
action (a descriptive code, often the form 
number) and the customer name. The 
computer then supplies the routing and 
indexing data, although the analyst can 
add additional categories if necessary. 
Once the index is stored, a temporary key 
number is generated and written on the 
document. Total time elapsed? Only 11 


seconds per document. 

USAA's system is unique in that the 
indexing information is entered prior to 
scanning. According to Plesums, this 
speeds up processing by allowing the an¬ 
alyst to deal with exceptional situations, 
such as payments that should be refused 
and returned, original documents that 
need to be returned, and forms that need 
to be filled out. Because the analyst 
makes critical decisions before scan¬ 
ning, the operation is more efficient than 
if every document were scanned first be¬ 
fore exceptions were dealt with. 

The last phase of the input process in¬ 
volves checking the quality of the scan 
and entering the temporary document ID 
number to link it with the already-gener¬ 
ated index. The paper frail stops there. 
As soon as the document number is en¬ 
tered, the document becomes available to 
all users of the system—including those 
at remote sites. 

USAA's user interface is essentially a 
"virtual paper" interface, both in terms 
of how a document is manipulated and 
the time it takes to manipulate it. A docu¬ 
ment is stored in the form of a folder with 
virtual tabs and subtabs that provide ac¬ 
cess to specific pieces of customer in¬ 
formation. 

To retrieve a document, you issue an 
IMS transaction called Sendwork. The 
system then checks your qualifications, 
supervisor assignments, and priorities of 
work in the queue and selects the best 
document for you to process. The docu¬ 
ment is then displayed on an imaging ter¬ 
minal that consists of a high-resolution 
display and a dedicated cursor keypad 
that enables you to turn pages, zoom, re¬ 
arrange pages, enter a specific page 
number, and perform other paper-han¬ 
dling functions. Interestingly, when 
windowing and mice were given a trial 
on the system, users did not respond fa¬ 
vorably to them, opting instead for the 
cursor keypad. 

Actual document processing involves 
the use of the graphics terminal, which is 
shared between two users, and a separate 
terminal for standard data entry. The 
document display shows the document, 
and the data terminal displays the history 
log and notes on the file. When finished 
with a particular document, you can then 
forward it (along with comments) to 
someone else for additional processing, 
save it to the archive, or suspend it until 
further information is available. 

Peak Performance 

Retrieval time depends on the age of the 
document. Those processed within the 
past year are retrieved within 15 or 20 
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seconds. Requests for older documents, 
which require the operator to manually 
mount an archived disk, take a couple of 
minutes. 

To store and retrieve documents that 
are created on-site T USA A uses an ap¬ 
proach called “presentation text," which 
links textual data to pregenerated forms 
in a forms library and then archives the 
text. The result is that each customer's 
image file contains not only incoming 
paper, but WYSIWYG copies of all out¬ 


going correspondence, policies, and any 
other electronically gathered data. 

In order not to compromise perfor¬ 
mance on its host mainframes, USA A 
opted to have separate CPUs within its 
IBM image system. The need for sepa¬ 
rate CPUs for the image-processing sys¬ 
tem becomes apparent when you con¬ 
sider that about 150,000 index items 
linked to about 1 million images are pro¬ 
cessed every day. The image system is 
served by two IBM 4381s, which use 



We’ve Opened Mindslo Ada 


In just a few short months, Meridian has 
opened over 5000 minds to Ada. 

Programmers who'd shied away from Ada, 
due to high prices and lengthy learning 
curves, have been quick to recognize the 
revolution Meridian's latest complete Ada 
development system. Open Ad a. has set in 
motion. 

At last, an Ada product that rivals the likes 
of Turbo Pascal* and C++. 

"Meridian Software Systems stashed the 
price and raised the standard for PC based 
Ada development H -PC Week _ 

OpenAda sets a new standard with an 
affordable, quick-start Ada development 
environment for the Macintosh*, or PC. YouII 
quickly discover why Ada's not just for 
defense projects any more, 

And for $299 or less you can't afford to 
pass up this opportunity to explore the 
Industry's fastest growing language on a top 
quality development system, 

In an effort to prepare programmers for a 
transition to Ada. both corporate training 
programs and universities have added Ada to 
their curriculums, using OpenAda as the 
training vehicle. 

It“s the perfect choice. Even at this 
exceptional value, it's complete. For both 


training and development. It includes: 


M compiler/tinker M debugger 
optimizer V graphic interface V Amake M 
utility and Environment library M 
M Ada syntax-directed editor M 
graphics/math library M on-line LRM 


To remain at the forefront of an evolving 
industry, you've got to know Ada. And 
OpenAda makes it easy for you to invest in 
your future. 

You can trade-up to a full line of Ada 
development products, including PC 
{DOS AMD UNIX), MACINTOSH, SUN, AMD 
DIGITAL EQUIPMENT C0RP. platforms. And 
you'll receive full value for your OpenAda 
purchase for two years. Meridian's re¬ 
nowned customer support is also available. 

To order, call 1(800)221-2522 If you wait, 
it will cost $495 to open your mind to Ada, 


Meridian Software Syrtdnia. lilt. lOPSBtBufflL If.-wide, CA 92716. 

OecriAdd Is A registered irademarfc til Meridian Software Systems. Inc All pnjdwct names o*e ragOttBd irademdiks of lHt« rtspedfte manutaiJurers 


transaction processing to link to the in¬ 
formation in USAA's IBM 3090s. 

Smart indexing strategies are also im¬ 
portant to maintain system efficiency. 
The upper limit is 300 pages on a docu¬ 
ment, and the optimized document size 
is 20 to 30 pages. 

The storage subsystem is made up of 
five optical jukeboxes and 30 stand-alone 
optical drives that use 12-inch WORM 
(write once, read many times) media. By 
1995, when the company can legally be¬ 
gin to discard images that are stored in 
the system, it will contain 250 million 
documents with over 1.5 billion pages 
and consume over 2 terabytes of disk 
space. 

For the future, USA A is working on 
an image system that will support prop¬ 
erty and casualty claims processing, in 
addition to underwriting and policy ser¬ 
vicing, This expansion effort will result 
in the addition of 2500 to 4000 termi¬ 
nals, The challenges the company faces 
in claims processing involve being able 
to store and retrieve the 1 million color 
photographs and approximately 400,000 
tape recordings it receives each year. 

According to USA A, its DIP system 
has saved 39,000 square feet of office 
space and freed up 120 employees from 
file maintenance. The net savings is ap¬ 
proximately $5 million per year. 

Because much of the customer service 
work in the insurance business is done 
over the phone, the ability to nearly in¬ 
stantly recall documents has also result¬ 
ed in an estimated 2 percent to 10 percent 
time savings. Each percentage point of 
improved productivity provides an addi¬ 
tional $1 million per year in savings. 

Range of Opportunities 

The above examples, ranging from small 
workgroup-size installations to mam¬ 
moth enterprisewide systems, illustrate 
the range of problems you can address 
using a DIP system. In considering such 
a system, however, you should be thor¬ 
ough in assessing your needs before re¬ 
sponding to a problem by throwing tech¬ 
nology at it. 

While not the solution to all document 
management problems, DIP is a viable 
solution to many of them. In such in¬ 
stances, DIP can actually provide the 
closest thing to a paperless office that 
you are likely to sec in this century. ■ 


David A. Harvey is a Houston-based 
computer journalist specializing in the 
technology and implementation of optical 
devices. Bob Ryan is a BYTE technical 
editor. They can be reached on BIX as 
"daharvey >J and “b. ryan, ” respectively. 
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Let's see the other 
guys beat this Price 


we Added... 

to DesignCAD 2D version 4.2: A Basic-like 
programming language entitled BasicCAD. We 
added multiple work windows. We added user 
definable screen and digitizer icon menus. We 
added dozens of rubberband features. We 
added more than 40 new commands and made 
hundreds of enhancements. 

How much extra did 
we charge? 

Nada. Nothing. Zip. No extra charge at all. Oh, 
sure...our accountant said we could increase the 
price. Our lawyer said there was no legal reason 
not to charge more. A minister said we had no 
moral obligation to keep the same price! So, why 
didn't we raise the price for DesignCAD 2D version 
4.2? Because...in the Great American Tradition 
we said “Aw...What the Heck. Let's see the other 
guys beat this price!" DesignCAD 2D version 4.2 
sells for $299. 

Does this include 
everything? 

Yes. We include everything! The programming 
language, the ability to add your own icon 
menus, over 500 predrawn symbols, translators to- 
and-from other file formats, all hardware drivers 
are all included! 

How can you afford to 
sell a program like this 
at such a low price? 

This is our most often asked question. We have a 
simple answer. Volume. We sell thousands of 
these programs each month! If we were to 
charge thousands of dollars per copy (like our 
competitors) we would restrict our sales to the 
professional trades only. By lowering our price we 
sell to professional architects and engineers as 
well as the ordinary individual! 


Many ordinary individuals purchase DesignCAD 
2D for personal projects. Many people purchase 
DesignCAD 2D and perform CAD Drafting at 
nights and on weekends as a second job! People 
design "dream homes" and "widgets". The uses 
are limited only by YOUR imagination! 

Remember - American Small Business Computers 
also sells a 3D version of DesignCAD. It costs only 
$399! Write or call for FREE brochures that will help 
you determine which program best suits your 
needs, 

if there ever was a CAB 
program out to prove 

that AutoCAD. CABKEV, 
versaCAB, ana other $ 3000 
programs are overpricea. 
it's BesignCAB! 

tMieroCAB News review) 



Small Business Computers, Inc. 
327 South Mill Street 
Pryor, Oklahoma 74361 
(918) 826-4844 
FAX (918) 825-6359 
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MASTER 


Our Systems Stack Up To Be The BEST! 



SYSTEM FACTS 

* Rugged, Reliable 19” Rackmount 

* 18 inches deep with 3 drive bays 

* 24 inches deep with 6 drive bays 

* Accepts Motherboards 

* Accepts Passive Backplanes 

* EISA and ISA bus architectures 

* 8, 12 or 16 -slot configurations 

* Cortex Split Backplanes 

* 200W to 350W power supplies 

* Custom Power Supplies available 

* Front mounted keyboard socket 

* Rackmount monitors 

* Rackmount keyboard drawer 

* MS-DOS, OS/2, Unix, Xenix 

* Dual card cage cooling fans 

* Master Control 16 controller 

* Quick disconnect extending slides 

* Tilting and extending slides 

SYSTEM USAGE 

* Network File Server / Duplexing 

* Data Acquisition 

* Factory Automation 

* Motion Control / Robotics 

* Communication Networks 

* Voice Mail / Message Systems 

* Broadcast Communications 

* Military / Defense Systems 

* Video Editing Studios 

* Test System Controllers 

ENGINEERING 

* Steel Enclosure 

* EMI NRFI Plating 

* Hard Coat Anodized Face Plate 

* Custom Configurations 

* Custom Engineering / Design 


Cortex Corporation 

1-800-888-RACtf 

12274 Nicollet Ave. S 
Burnsville, MN 55337 
(612)894-3354 Fax (2414) 
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THE DARK SIDE 
OF DIP 

Do you know where your documents are? 

Do you know what’s in them? 

CHRI5TOPHER LOCKE 


4t Mirror, mirror on the wall* 
who’s the fairest of them all?” 

—The Wicked Queen 
from Snrw White 

T he moral of many folk tales is 
that the image—the seemingly 
accurate representation of real¬ 
ity—often deceives* usually with 
dire consequences for those who put 
their trust in such alluring reflections. In 
the case of document-imaging systems, 
this ancient warning is still well worth 
heeding. 

Since imaging produces picture-per¬ 
fect digital facsimiles of document 
pages, how can these images lie? When 
only a few dozen pages are involved* they 
don’t; each screen image is a faithful 
replica of the paper document from 
which it was taken. 

However, when an imaging system 
contains thousands or millions of pages* 
it rarely reveals the whole truth. The 
issue here is not accuracy but the re¬ 
trieval of only those pages that are rele¬ 
vant to your immediate needs. If the sys¬ 
tem holds back crucial information* 
then, in effect* it lies. 

Information systems don’t lie inten¬ 
tionally, but all information-retrieval 
systems tend to lie by omission: They 
simply have little way of knowing what 
they contain relative to your queries. In 
document-imaging systems* this deceit 
by omission is an inherent attribute of the 
technology that can cost organizations 
millions of dollars after all the glamour 
wears off. 

This fatal flaw involves the definition 
of the contents of document images so 
that relevant information can be recalled 
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THE DARK SIDE OF DIP 


CATALOGING-IN-PUBLICATION DATA 

Dreyfus, Hubert L. 

Mind Over Machine. 

Includes index. 

1. Artificial intelligence. 2. Computers. 3. Expert Sys¬ 
tems (Computer science). 

I. Dreyfus, Stuart E. II. Athanastou, Tom III. Title 
0335. D73 1986 006.3 85-20421 
ISBN 0-02-908060-6 


on demand. The technical term for this 
challenge is indexing , and it applies to 
any form of computerized information 
retrieval. This seemingly straightfor¬ 
ward concept is also employed in the 
back pages of any respectable reference 
book. 

While it may seem tangential to note 
that works of fiction don't have indexes, 
this fact is very much to the point. Right¬ 
ly or wrongly, publishers assume that 
novels will be read linearly; that is, users 
(readers) will become familiar with the 
contents of a novel by processing (read¬ 
ing) its pages from front to back. 

This assumption doesn't hold for non¬ 
fiction; potential readers may simply 
want to check a single fact in a 600-page 
book or scan several relevant pages in 
search of some highly specific informa¬ 
tion. Few people have the time or the 
dedication to wade through an entire text 
for so little return. A table of contents 
helps, but usually not enough. Thus, the 
index was conceived. 


ACTION SUMMARY 


Indexing Documents 

The dark side of document- 
image processing is the 
question of retrieval. Index¬ 
ing documents properly and 
consistently for later retrieval 
isn't a low-order clerical task 
but a complex exercise re¬ 
quiring knowledge engineer¬ 
ing skills. DIP tends to under¬ 
estimate, or underempha¬ 


size, the complexity of this 
task. Let the buyer beware. 



Library of 
Congress 
Cataloging-in- 
PubUcation Data. 
The items 
numbered / 
to S are topic 
descriptors 
defined by the 
Library of 
Congress. 


Why Index? 

Although such an index represents a sim¬ 
ple concept, creating one is no laughing 
matter. Take, for example, a 600-page 
tome that deals in part with AI. Give it to 
10 different indexers to see what they 
come up with, and the first thing you'll 
notice is that no two indexes will be sub¬ 
stantially alike. Because the process re¬ 
quires selectivity, and because of differ¬ 
ing background knowledge, different 
indexers notice and emphasize different 
key words, phrases, concepts, and rela¬ 
tionships. 

In addition, it is unlikely that all in¬ 
dexers will decide to standardize on the 
same indexing terms. For example, arti¬ 
ficial intelligence y expert systems , intelli¬ 
gent machines , knowledge-based pro¬ 
gramming , and automated reasoning may 
or may not refer to the very same thing. 
Without a careful consideration of con¬ 
text and a good deal of specific knowl¬ 
edge of the field, it would be hard to say. 
Although there are only five terms in this 
example, there could easily be a dozen 
that were fundamentally synonymous. 
The J 0 indexers aren't likely to settle on 
a single term. Some would use one term, 
some another. 

An individual might not decide to use 
just one term—grouping all related refer¬ 
ences under, say, artificial intelligence— 
but rather list each term in separate loca¬ 
tions in the book's index, with differing 
page references for each. 

Understanding that such an approach 
would needlessly confuse readers, an ex¬ 
perienced indexer would choose a single 
term under which to supply page refer¬ 
ences to all related concepts—say, again, 
artificial intelligence— but would then 
list the other synonyms in their alphabet¬ 
ical index locations along with a pointer 
to this primary term—for instance, “Ex¬ 
pert Systems. See Artificial Intelli¬ 
gence." Indexers must accommodate 
large, heterogeneous readerships whose 
members may be inclined to look for any 
one of many possible phrases when using 
an index to locate material about a spe¬ 
cific concept. 


Indexing Vocabularies 

If you substitute an imaged document for 
a book, the real problem will begin to 
emerge; How will this document be re¬ 
trieved? While few, if any, documents 
will be 600 pages long, there will be 
many thousands of shorter ones to search 
through. Even this simplified example 
should suggest that indexing is not a low- 
level task, and it becomes more complex 
as larger volumes of text are involved. 

Choosing the right primary indexing 
term is not especially difficult at the 
level of a single book. The choice can be 
somewhat arbitrary as long as it is consis¬ 
tently applied. But the choice is tougher 
when many books are involved—for ex¬ 
ample, at the Library of Congress. This 
national document repository faces a 
challenge different from that of back-of- 
book indexing. However, the problems 
are related, and both are intimately con¬ 
nected to document imaging. 

The Library of Congress does not (yet) 
attempt to provide as detailed a descrip¬ 
tion of its holdings as a book’s index does 
of its contents, but it does try to roughly 
characterize the subject of each book. Li¬ 
brary of Congress subject indexers attach 
several topic descriptors to every nonfic¬ 
tion work published in America. You can 
find an example on the copyright page of 
any modern nonfiction book under the 
somewhat odd rubric Library of Con¬ 
gress Cataloging-in-Publication Data 
(see the figure). 

The terms artificial intelligence, com¬ 
puters, and expert systems (computer sci¬ 
ence) in the figure are Library of Con¬ 
gress topic descriptors. The complete 
Library of Congress Subject Headings 
are available in three large volumes at 
most libraries. Or you can consult the 
CDMARC Subjects CD-ROM-MARC 
being an acronym for machine-readable 
cataloging (see the text box “Investigat¬ 
ing Indexing" on page 198). This CD- 
ROM is a terrific bargain, especially for 
anyone considering document imaging. 
You might as well get an early taste of the 
indexing demands you're really going to 
be up against. 

Two fundamental ideas underlie the 
Library of Congress Subject Headings. 
The first is to guarantee (or at least en¬ 
courage) consistency in the selection of 
indexing terms. The problem here is 
often called vocabulary control, and, 
logically, the solution is called con¬ 
trolled vocabularies. Such agreed-upon 
lists of valid terms guide subject indexers 
in classifying a book's subject matter 
consistently, so multiple indexers will 
not apply multiple synonyms at random 
(see the table). 
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Time Wands - The Obvious Choice 


You have specific bar coding requirements. 

That’s why we give you a choice! 

The TimeWand II is a ruggedized bar code 
reader ready for heavy-duty use. Its 
programmability allows your custom applications 
to be pre-set with prompts and cross-reference 
files. The large internal memory sizes of 32, 64, 
and 128K easily hold a day’s worth of 
transactions along with the date and time of 
each entry. 

If your data collection needs are 
simpler, the original TimeWand 
offers a cost effective 
alternative. The TimeWand 
date and time stamps each 
bar code scan, like the 
TimeWand II, but is 
contained in a smaller and 
lighter package. Even though it 
is compact, the TimeWand can still 
gather an impressive 2000 scans. 

Videx and TimeWand are registered trademarks of Videx. Inc. 


Both TimeWands transfer their data through the 
host computer’s serial port where the data is 
stored in an ASCII text file. This allows the data 
to be easily combined with a wide variety of 
software packages. 

Choosing either the original TimeWand or 
TimeWand II provides you with a quality bar code 
reader at an affordable price. Call Videx at 503- 
758-0521 and ask for your free information kit. 

TimeWand (8K).$248.00 

TimeWand II (32K).$698.00 




1105 NE Circle Blvd. 

Corvallis, OR 97330-4285 
503-758-0521 * FAX 503-752-5285 

See us at ID Expo, May 14-16, Chicago, Booth #350 
See us at Comdex Spring, May 20-23, Atlanta, Booth #4934 
See us at PC Expo, June 25-27, New York, Booth #2430 
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THE DARK SIDE OF DIP 


CDMARC SUBJECTS FOR A) 

A file dump from CDMARC Subjects for AL This CD-ROM was developed 
from the eleventh edition of the Library of Congress Subject Headings. 

UF (use for) is ike reciprocal of a USE pointer (equivalent to a SEE pointer 
in the previous edition). BT '= broader terms; RT = related terms; 

NT = narrower terms. 

Artificial intelligence 

UF AI (Artificial intelligence) 

Artificial thinking 
Electronic brains 
Intellectronics 
Intelligence, artificial 
Intelligent machines 
Machine intelligence 
Thinking, artificial 
BT Bionics 

Digital computer simulation 
Electronic data processing 
Logic machines 
Machine theory 
Self-organizing systems 
Simulation methods 
RT Fifth-generation computers 
Neural computers 
NT Adaptive control systems 

Automatic hypothesis formation 
Automatic theorem proving 
Computer vision 

Error-correcting codes (Information theory) 

Expert systems (Computer science) 

GPS (Computer program) 

Heuristic programming 
Machine learning 
Machine translating 
Perceptrons 

PURR-PUSS (Computer program) 

Question-a ns we ring systems 
VL1 system 
VL21 system 


Since such synonyms do exist, con¬ 
trolled vocabularies must also provide 
14 See” pointers from terms that are dis¬ 
couraged for indexing use to those that 
are approved (e.g., “Computer Control. 
See Automation” or “Computer insur¬ 
ance. See Insurance, computer”). In ad¬ 
dition, “See also” pointers are provided 
to suggest related keywords (e.g., “com¬ 
puter input/output equipment. See also 
Automatic speech recognition”). 

The second fundamental idea behind 
the Subject Headings is to establish not 
just terms but categories of terms, and re¬ 
lationships among these categories. “See 
also” references point to what are techni¬ 
cally called related terms (RT). In addi¬ 
tion, the Subject Headings classification 
includes pointers to broader terms (BT), 


which indicate more inclusive subject 
categories, as well as to narrower terms 
(NT), which name more specific subcat¬ 
egories (see the table). 

What begins to emerge here is a quasi¬ 
hierarch ical representation of a field of 
knowledge. Although it differs radically 
from a synonym list, this sort of extended 
conceptual taxonomy is often called a 
thesaurus. 

While “See” pointers and the ap¬ 
proved terms they indicate may be the 
product of arbitrary decisions, “See 
also” pointers entail some knowledge of 
the domain under consideration. In fact, 
the subject analysis that librarians per¬ 
form to create these categories and rela¬ 
tionships is strongly akin to what the AI 
literature calls knowledge engineering. 


What You See and What You Get 

These and related library techniques 
have evolved over untold thousands of 
worker-years of deep experience in doeu- 
ment-col lection management. Chances 
are good, however, that you would really 
rather not wade into all this. Here is 
where document-imaging systems come 
in, right on cue. High technology prom¬ 
ises to solve all your problems while at 
the same time enabling you to bypass 
such complexity. 

But think for a minute. Did librarians 
come up with such schemes because they 
enjoy complication? More likely, these 
techniques exist because they—or some¬ 
thing very much like them—are crucial 
to doing the job. The job, in this case, is 
to serve the information needs of com¬ 
munities very much like your own. 

If you’re seriously considering docu¬ 
ment imaging, your organization has 
probably already encountered just such 
indexing and retrieval hurdles—they ap¬ 
ply as much to paper-based filing sys¬ 
tems as to computerized databases—pos¬ 
sibly without much clue as to how deep 
such problems can quickly become. 
Don't expect imaging vendors to point 
them out, either, because their technol¬ 
ogy offers no substantial relief. 

Most product literature, and even 
trade-press reporting, makes little men¬ 
tion of indexing as it relates to document 
imaging, except to acknowledge that the 
process requires “manual” effort. But 
it's not referring to the kind of manual 
effort required to type 80 words per min¬ 
ute. Rather than a task that can be handed 
off to low-cost temporary help, indexing 
of this sort requires knowledge-engi¬ 
neering skills. 

Part of the problem—but only part—is 
that after a document has been captured 
in an imaging system you don’t actually 
have the real document anymore; what 
you have is pictures of pages. (If you 
have ever wanted to cut a long but partic¬ 
ularly relevant passage from a document 
image and paste it into a report, you 
know that a picture really is worth a 
thousand words—of typing.) Apart from 
optical character recognition (OCR), 
manual indexing is the only way to tie 
these pictures to meaningful concepts by 
which they might be retrieved. 

In fact, document-imaging technology 
suggests many surprising parallels with 
the old on-line database systems once 
used almost exclusively to search biblio¬ 
graphic records of periodical literature. 
In those days, storage was too expensive 
to allow keeping the full text of docu¬ 
ments on-line. As with imaging systems 
today, the documents themselves weren't 
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Mitsubishi Monitors Open More Windows Of Opportunity 


Bring Out 
The Best In 
Windows 3.0. 


W indows™ 3.0 enables you to push your PC to 
new levels of performance and productivity. 
To take full advantage of its application 
versatility and powerful features, upgrade 
your monitor to the Diamond Scan 16L 
from Mitsubishi Electronics. 

With a 16" CRT, the Diamond Scan 
16L provides 42% more display area than 
conventional 14" monitors but without taking up 
additional desktop space. This 
larger screen size enables you to see 
more of the Windows™ graphical 
environment and work more easily 
with a variety of on-screen appli¬ 
cations at the same time. With 
the Diamond Scan 16L and 
Windows 3.0, opportunities 
are unlimited! 

In addition, the Diamond 
Scan 16L supports today’s high 
resolution graphic standards. 



FromVGAF M through 1024 x 768, this microprocessor- 
enhanced monitor is compatible with any Windows 

- 3.0 application resolution. 

The Diamond Scan 16L—and Diamond 
Scan 20L (the larger 20" model)—are both 
engineered with the latest technology and 
manufactured using only the finest mate- 

- rials and components available. It’s the 

reason why Mitsubishi^ continues to be the proven 
leader in monitor quality, performance and value. 

Call or write Mitsubishi Electronics today and 
we’ll show you how our high performance 16" and 
20" color display monitors can help you open more 
windows of opportunity. For more information on 
these or other models in Mitsubishi’s comprehen¬ 
sive monitor product line, call 1-800-843-2515. 


A MITSUBISHI 



Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Windows is a trade¬ 
mark of Microsoft Cop. VGA is a trademark oflntemanonal Business Machines Cop. Actual unretouched screen images produced from 
the following companies (trademarked software package name /bUotvs company name): Microsoft Corp. (Windows 3.0 and fbuerfWr); 
Autodesk, Inc. (AutoCAD - Release II); Computer Support Corp. (Arts & Letters). 
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THE DARK SIDE OF DIP 


Investigating Indexing 


T here is no better way to under¬ 
stand the real challenges and op¬ 
portunities involved in text man¬ 
agement than to get your hands 
dirty in the problem. The following is 
an eclectic mix of software tools, R&D 
efforts, and professional associations 
that should provide plenty of insight into 
the wide range of options that full text 
affords. 

TEXT MANAGEMENT SYSTEMS 
Concordance 

Professional Edition ......,. .$995 

A hybrid text/database that allows a 
combination of fixed fields and fully in¬ 
dexed free text. Includes a full pro¬ 
gramming language for building appli¬ 
cations. 

Dataflight Software 
10573 West Pico Blvd., Suite 68 
Los Angeles. CA 90064 
(213)785-0623 


Folio Views. .$495 

An information storage and retrieval 
system that enables full-text indexing 
and search as well as hypertext naviga¬ 
tion, Topical/strucuiral segmentation of 
text bases is a strong feature. 

Folio Corp. 

2155 North Freedom Blvd., Suite 1500 

Provo, UT 84604 

(801)375-3700 

Hyper ties ,...$349 

An information system whose primary 
method of retrieval is the navigation of 
hypertext networks. Significantly, this 
is an authoring tool in addition to its pre¬ 
sentation capabilities. 

Cognetics Corp, 

55 Princeton-Hightstown Rd, 

Princeton Junction, NJ 08550 
(609) 799-5005 


DOCUMENT STRUCTURE: 
TAGGING AND RECOGNITION 

Author/Editor 

for Mac $495 

for DOS........ $695 

for Unix ..$1100-32500 

An editor for Standard Generalized 
Markup Language. If you keep hearing 
about SGML but don't know what it r s 
all about, here's a good place to begin 
learning about a powerful and growing 
document management/interchange 
methodology. 

Soft quad 
720 Spadina Ave. 

Toronto, Ontario, 

Canada M5S2T9 
(416)963-8337 

FastTag 

for DOS. $2400 

for Unix ... .$3100 

While OCR recognizes characters, 
FastTag's pattern-matching capabilities 



Screen A: A screen capture from the Oxford English 
Dictionary on CD-ROM. The OED text data has been 
specially tagged for each of the categories shown: LEMMA 
(headword), ETYM (etymology), SENSE (definition), and 
so on, This enables the creation and display of an inverted 
file far each of these categories , Here, the inverted file of 
main dictionary entries or headwords pops up to facilitate 
selection. You can make multiple selections from this list T 
as well as from the inverted fiies for other categories (e.g. , 
ETYM and SENSE) to produce a complex Boolean query , 
(Screen shot provided by Christopher Locke) 



Screen B: A screen capture of a record from the December 
J990 edition of the Computer Library CD-ROM. 

Note especially that the descriptors listed under Topic are 
subject headings. In the new incarnation of this product, 
Computer Select, you can now browse these descriptors in 
an inverted file that enables point-and-shoot selection of 
multiple subject headings to retrieve associated documents 
(i. e. p similar to screen A). (Screen shot provided by 
Christopher Locke) 
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recognize document structure and con¬ 
vert it into various machine-readable 
markup formats* SGML among them. 
Avalanche Development 
947 Walnut St. 

Boulder* CO 80302 
(303) 449-5032 

CD-ROM: 

TOOLS AND APPLICATIONS 

CDMARC Subjects.$315 per year 

(updated quarterly) 

This CD-ROM contains all the subject 
descriptors used by the Library of Con¬ 
gress (and many information vendors) 
to describe document content. Function 
keys enable a sort of hypertext naviga¬ 
tion through the thesaurus structure 
(see the table in the main article)* 
Library of Congress 
Customer Services Section 
Cataloging Distribution Service 
Washington, DC 20541 
(202) 707-1312 

The Original Oxford English 

Dictionary on CD-ROM ..$950 

The OED is the operating-system man¬ 
ual set for the English language. The 
tagged structure and full-text indexing 
used here enable searches never possi¬ 
ble with the massive 13-volume hard 
copy original (see screen A). 

Oxford University Press 
Electronic Publishing Division 
200 Madison Ave, 

New York, NY 10016 
(212) 679-7300 ext. 7370 

Computer Select.$995 per year 

(updated monthly) 

A highly practical collection of full-text 
and abstracted articles from hundreds 
of computer-oriented publications. This 
new incarnation of the older Computer 
Library CD-ROM makes far better use 
of the subject indexing descriptors at¬ 
tached to each document record (see 
screen B). 

Computer Library 
One Park Ave* 

New York, NY 10016 
(212)503-3523 

TOOLS AND LANGUAGES 

Word processors are inadequate for 
much of the preprocessing required for 
serious text management applications. 


The products listed here are program¬ 
ming tools that may require some effort 
to master but will repay that effort in 
greatly increased control of textual in¬ 
formation. 

MKS Toolkit.*. $249 for DOS 

The regular-express ion-based pattern¬ 
matching capabilities of Unix tools like 
ed, sed, grep, and awk constitute a sort 
of Swiss Army knife for text process¬ 
ing. The MKS Toolkit provides these 
and many other extremely useful text 
manipulation capabilities in a DOS en¬ 
vironment. 

Mortice Kern Systems 
35 King St. North 
Waterloo, Ontario* 

Canada N2J 2W9 
(519)884-2251 

Poly Awk...$195 for DOS 

Sage Professional 

Editor ...**.$295 for DOS 

Sage offers awk either by itself or as a 
built-in language for modifying and ex¬ 
tending the Sage Professional Editor 
text-editing environment: tools within 
tools within tools. 

Sage Software 
1700 Northwest 167th Place 
Beaverton, OR 97006 
(503)645-1150 

Snobol...*.,**$95 

Spitbol .............from $195 

Icon. .....$295 

These three programming languages 
employ powerful pattern-matching 
techniques designed specifically for 
processing text. They are available in 
various PC, Macintosh, and Unix im¬ 
plementations* 

Caispaw, Inc* 

P.O. Box 1123 
Salida, CO 81201 
(719)539-3884 

THE HIGH END 

Topic ...$15,000-$ 150,000 

This document-retrieval system uses 
“concept retrieval/" a shared-knowl¬ 
edge-base approach that captures infor¬ 
mation about subject matter of interest 
to users and stores it as reusable objects 
called topics* 

Verity, Inc. 

1550 Plymouth St. 

Mountain View, CA 94043 
(415) 960-7630 


Text Categorization 

Shell..,.*..$124,000 

(includes installation and training) 
TCS automatically categorizes text by 
semantic content rather than simple lex¬ 
ical string occurrences. It has been used 
by Reuters for subject indexing its on¬ 
line text databases* 

Carnegie Group, Inc* 

5 PPG Place 
Pittsburgh, PA 15222 
(412)642-6900 

IntelliText ... (inquire about licensing) 
Although a commercial product has not 
been released, this thesaurus-based text 
management technology incorporates 
many of the concepts referred to in this 
article and is currently licensable* 
Intelligent Technology Group 
115 Evergreen Heights Dr. 

Pittsburgh, PA 15229 
(412) 931-7600 

The CLARIT Project (inquire about 
sponsorship arrangements) 

CLARIT stands for Computational Lin¬ 
guistic Approaches to Retrieval and In¬ 
dexing of Text. This research project 
has obtained encouraging results and is 
open to corporate sponsors seriously ex¬ 
ploring text management solutions. 
Laboratory for Computational 
Linguistics 

Carnegie Mellon University 
Pittsburgh, PA 15213 
(412) 268-8574 

DOCUMENT MANAGEMENT 
EXPERTISE 

The following are excellent sources for 
publications on library science as well 
as of people who know how to apply the 
principles discussed here. 

American Library Association 
50 East Huron St, 

Chicago, IL 60611 
(312) 944-6780 

Special Library Association 
1700 18thSt., NW 
Washington, DC 20009 
(202) 234-4700 
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really there. Instead, the physical page- 
pictures were kept on library shelves, 
and the database was an automated assis¬ 
tant for paper-based filing and retrieval. 

To index records in these on-line bib- 
liographic systems, some types of consis¬ 
tent information were placed into struc¬ 
tured database fields: author, title, jour¬ 
nal, publication date, and so on. For 
books, such information might include 
Dewey decimal classification, Library of 
Congress call number and card number, 
and ISBN (several of these more arcane 
data items are shown in the sample Cata¬ 
loging-in-Public at ion Data record in the 
figure). 

However, providing only this type of 
standard information puts a tremendous 
burden on searchers: It assumes that you 
know exactly what you T re looking for, 
which is seldom the case. More often, 
you want to know about something and 
are not even sure what that something 
should be called. It might have 50 possi¬ 
ble expressions or perhaps only one that 
is so new or technical you T ve never heard 
the term used before. Only rarely will 
you know the titles of articles or books in 
which the concept appears or the name of 
an author who has written on the subject. 

Needles and Haystacks 
Two remedies were developed to deal 
with these inherent shortcomings of 
fixed-field database retrieval. The first 
was simply to add a new fie]d: Subject. 
Subject indexing implies both the exis¬ 
tence and skilled use of a structured the¬ 
saurus of related concept categories into 
which the elements of a controlled vocab¬ 
ulary have been appropriately placed. 

From such a thesaurus, an indexer se¬ 
lects keywords that accurately describe a 
particular document and attaches them 
to that document's database record to as¬ 
sist retrieval. It is crucial that the indexer 
selecting these subject headings have suf¬ 
ficient understanding of the document it¬ 
self, the field of knowledge that forms its 
context, and the methodology for apply¬ 
ing subject headings. This level of index¬ 
ing is a fundamental requirement for re¬ 
trieving the pictures of pages from a 
document-image base. Unless you have 
already developed a comprehensive con¬ 
trolled vocabulary, a domain-specific 
thesaurus, and a pool of competent in¬ 
dexers, you are either leaving a big hole 
in your imaging budget or designing an 
information system that will stonewall 
everyone who uses it. 

The second remedy for inadequate 
fixed-field database descriptors is to de¬ 
velop document abstracts. In an abstract, 
each document is summarized in a suc¬ 


cinct and cogent paragraph, and the full 
text of these abstracts is then automati¬ 
cally indexed so that almost every word 
serves as a retrieval hook. Applied to 
good abstracts, this software-driven in¬ 
verted-file indexing technique greatly 
increases the likelihood of a user finding 
relevant material. 

However, succinctness and cogency 
are not inexpensive. Their cost is a func¬ 
tion of knowledge—abstracters are rela¬ 
tively high-level knowledge workers in 
the true sense. Some people believe that 

F 

ffective 

retrieval is the only 
rational reason 
to build text/image 
systems. 



AI will eventually master the natural- 
language understanding problem, thus 
enabling the automatic generation of ab¬ 
stracts. While such wishful thinking is 
no! supported by the current state of the 
art, interesting document classification 
and indexing results have been obtained 
using certain AI techniques (see the de¬ 
scriptions of the Tex! Categorization 
Shell and the CLARIT Project in the text 
box). 

Semantically Speaking 

As the cost of storage continues to drop 
dramatically, on-line information ser¬ 
vices—and especially CD-ROM applica¬ 
tions developers—are moving away from 
providing rudimentary fixed-field bib¬ 
liographic citations (with or without sub¬ 
ject keywords and searchable abstracts) 
and toward delivering full text. That is, 
search-it, dump-it, cut-it, paste-it ASCII. 
At first, such systems may seem to be 
technological marvels: Every word is a 
keyword. 

While the value of full-text databases 
is hardly to be denigrated, the initial en¬ 
thusiasm they inspire can give way to 
massive frustration for all the reasons 
given so far: no controlled vocabulary, 
no thesaurus, no clues. The problems 
that give rise to this frustration are 
technically termed recall and precision. 


These can be roughly translated as: 
“How am I supposed to read 300 docu¬ 
ments before 5:00 p.m,?" and “That's 
not what I meant! " 

What documents are about simply 
can't be captured by casually jotting a 
few words in a database header or even 
by dumping all the discrete words the 
documents contain into an inverted-file 
index. Even for full-text document data¬ 
bases, higher-level tools are required to 
perform the type of sophisticated seman¬ 
tic analysis prerequisite to the construc¬ 
tion and maintenance of an adequate the¬ 
saurus. More important, such tools must 
be put into the hands of intelligent and 
knowledgeable people who are not ad¬ 
verse to long hours of difficult intellectu¬ 
al work. The American Library Associa¬ 
tion and Special Library Association are 
good sources for locating such people. 

But serious consideration of full-text 
databases is not the focus here; picture 
bases are. To overcome this rigid dichot¬ 
omy, there are hybrid possibilities worth 
exploring. If you can afford even more 
storage than images require—and that's a 
lot—it may be feasible to create full-text 
indexes for certain types (or portions) of 
imaged documents. This involves using 
OCR to convert page images into ASCII 
(where such conversion is possible), 

The ASCII will be “dirty" unless you 
correct the inevitable OCR errors, but 
while clean text is certainly preferable, it 
isn't necessary for certain indexing ap¬ 
plications. You can use automatic file-in- 
version techniques to create an index in 
which every word that the OCR process 
captures correctly is linked by a pointer 
to its corresponding page image. The rest 
you just throw away. 

While this approach is more involved 
and costly than straight imaging, it re¬ 
markably improves retrieval. The cost 
comes into perspective if you consider 
that effective retrieval is the only rational 
reason to build information systems of 
this type in the first place. However, 
after putting such a hybrid text/image 
system together, you will still have the 
same challenge that accompanies any 
full-text retrieval effort: the knowledge 
engineering that goes into constructing a 
first-class thesaurus of relevant con¬ 
cepts. 

In this regard, a product called Topic 
is an education in itself, and it w r ill work 
just as well with dirty OCR-image re¬ 
sults as it will with plain text. However, 
whatever the tools used, information 
managers would be ill-advised to view 
this essential knowledge-engineering 
process as an optional step in creating us¬ 
able document-retrieval systems. The 
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The New Generation 

MATH COPROCESSOR 



Lifetime Warranty * 30-Day Money-Back No-Risk Guarantee * Over 20% Lower List Price 


Industrial Strength 

The ULSI MathCo™ US83CS7 from 
Specialty Development Corporation is 
a high performance CMOS math co¬ 
processor that is software compatible 
with applications designed to operate 
with ail 386 computers. The MathCo™ 
is available in speeds up to 33 MHz. 

Fewer Clock Cycles Required 
As the chart to the right illustrates, the MathCo™ is able 
to perform floating point instructions in far fewerdock cycles 
than the Intel® 80387. The superior design of the-MathCo™ 
enables you to achieve maximum performance from your 
system. 

Lifetime Warranty • 30-Day Money-Back Guarantee 

If at any time during the first 30 days of purchase, you are 
not satisfied with the MathCo™, you may return it, along 
with your purchase receipt to Specialty Development 
Corporation For a full refund of purchase price. This Mon¬ 
ey-Back Guarantee along with our industry-first Lifetime 
Warranty represent our confidence in this new generation 
math coprocessor. 


Lower Prices 

The suggested list price for the 
MathCo™ is over 20% lower than In¬ 
tel's® math coprocessors' suggested 
retail prices. 

Complete Compatibility 

The MathCo™ is completely compat¬ 
ible with industry standards, used 
world-wide by not only scientists and 
programmers, but die general business community - in¬ 
dividuals who want to speed up applications like 
spreadsheets, graphics, font gene ration, desktop publishing, 
databases and statistics. 

Experience the New Generation 
of Math Coprocessors 

Plug in the MathCo™ from ULSI and sit back for a fast ride 
through your most cumbersome applications. No more long 
waits while your dam is processing. With our 30-Day Money 
Back Guarantee and Lifetime Warranty, now is the time to 
plug in the MathCo™, Call SDC today, i-800-284-7732, for 
the name of the dealer nearest you. 

Toll Free Support * Made in the USA 


Comparison Of 
Clock Cycles Required 


Instruction 

MathCo™ 

Intel® 

Add 

3 

18 

MPY 

12 

22 

DIV 

40 

80 

SORT 

37-41 

125 

REM 

68-72 

153 


dc 

SPECIALTY DEVELOPMENT CORPORATION 

1001 Capital of Texas Highway South, Bldg. \ * Austin. TX 787*6 • 512/327-6606 * FAX 512/327-5233 

JlUrl, Inlet 80JB7 iirid 4B6 art registered Irndemarfcs of iht inlet <iJTpdfUEJr3n 
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real problem for unalloyed imaging sys¬ 
tems is that it's not optional, it’s impos¬ 
sible. 

Knowing About Knowing 

So far, I have not admitted that there are 
situations in which there is no alternative 
to document-image management. OK, I 
admit it. If you have zillions of forms 
filled out in handwriting, imaging is bet¬ 
ter than paper, yes. If you have lots of 
critical graphical material, ditto. There 
are probably many other cases, but just 
because there may seem to be no practi¬ 
cal alternative, the indexing problems 
described here don't go away. 

For this reason, handwritten forms 
will sooner or later be converted into ma¬ 
chine-readable ASCII. If the information 
they contain is valuable enough to justify 
imaging in the first place, the indexing 
currently applied to these images will so 
degrade retrieval that the costs directly 
resulting from lost business opportuni¬ 
ties will make even manual conversion 
seem cheap by comparison. The more 
critical such information is to an organi¬ 
zation's health and longevity, the sooner 
the crunch will be felt. 

The core issues here are epistemologi¬ 
cal: How do we know something? What 
constitutes knowledge? Although raising 
such questions has always been seen as 
unbusinesslike, if not downright flaky, 
look for this to change. Despite the glut 
of verbiage about the information age— 
information society, information econo¬ 
my, information anxiety, and so forth— 
something has definitely changed from 
the time when the focus of business was 


almost exclusively on product. 

Now we speak less of production and 
more of productivity, less of quantity and 
more about quality. These are significant 
reflections of a new concern for how new 
things can be done, how old things can be 
done better, and the human understand¬ 
ing required to do either. Rather than a 
set of objective facts that can be known in 
advance, knowledge is the result of such 
understanding. 

In contrast, document-image process¬ 
ing presupposes that what is important in 
a document is already known. You type 
“This document is about x ” into the in¬ 
dex field. But that’s today. What about 
tomorrow? You may want to turn to your 
information resources to mine a com¬ 
pletely different type of ore. 

It’s interesting how many times you 
hear the phrase “for as long as records 
have been kept” and then notice that the 
data doesn’t go back very far. This does 
not necessarily mean that record keeping 
began on the date given or that records 
before that date contain no relevant data. 
Often, it means that the records contain 
information that has only recently been 
perceived as worth knowing about and, 
therefore, was not previously indexed. 
As a result, this information is not cur¬ 
rently retrievable. In fact, it’s extremely 
misleading to refer to such data as infor¬ 
mation if no one can get at it. By any 
meaningful definition, information must 
inform someone. 

For example, not long ago, there was 
no name for the disease now known as 
acquired immune deficiency syndrome. 
Although it was as deadly then as it is to¬ 


day, medical diagnosticians didn’t know 
whattocall it, or even what it was. Today 
we know a lot about AIDS, but it took 
longer than it might have to arrive at this 
knowledge. Meanwhile, an unnamed 
contagion spread through unsuspected 
vectors. 

Granted, the history of AIDS so far 
has had deep social, political, and legal 
ramifications. Might it also have had a 
significant technological component? 
Could the medical records maintained in 
databases—as images or otherwise- 
have been better used to correlate the 
emergence of an as-yet undiagnosed con¬ 
stellation of symptoms with the histories 
of patients in which these symptoms were 
being observed? 

Such records may very well have con¬ 
tained vital information that was not 
readily accessible because of inherent 
shortcomings—not in the ability of medi¬ 
cal researchers, but in their information 
systems. If there is no name, there will 
be no explicit field or index term. If there 
is no retrieval hook, responses to queries 
will not return any documents. If search¬ 
ers asking intelligent questions are not 
informed, events will follow their own 
course with no one the wiser. 

Shuffling the Deck 

Although somewhat hypothetical, this 
example is relevant if it makes you ask, 
“What am I missing in my own work?” 
In fact, epidemiology forms a good anal¬ 
ogy to what many organizations would 
like to do better today: track potential yet 
unidentified problems and opportuni¬ 
ties, and either head them off before they 


Neural Networks are Solving Real Problems 



Circuit board problem diagnosis ■ Psychiatric evaluations 9 Stock market 
predictions * Sales forecasts ■ Oil exploration * Optimizing biological experiment 
results 9 Price forecasts 9 Analysis of medical tests 9 Optimizing scheduled 
machine maintenance 9 Predicting student performance 9 Horse racing picks 9 
Factory and shop problem analysis 9 Optimizing raw material orders ■ Spec! 
analysts 9 Selection of criminal investigation targets 9 Employee selection 
Process control 


targets 1 

Product quality control and much, much more. 


Since NeuroShell learns by example, handles fuzzy variables , can give tight data fits, and doesn't try to 
capture knowledge in rules , it is also being used as an alternative in many cases to expert systems , 
the ID3 algorithm, and regression analysis . 

Now anyone can use neural networks 

NeuroShell is ready to use for real problems 
on your IBM PC or compatible, and still only 
$195. No programming or Ph.D. required! Free 


telephone assistance (including setting up your 
problem). Free shipping by mail in US, Canada, 
and Mexico ($12 elsewhere). Add 5% tax in MD. 


Ward Systems Group, Inc. 

245 Weil Patrick St. 

Frederick. MD 21701 

(301) 662-7950 FftX (301) 662-5666 


NeuroShell is a fradamarfr o( Ward Systems Group, Inc. 18 X 1 PC is a registered ifattemark of Inlgrnaiicflal Business Machines 


NeuroShell™ 
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Never before has such a small laser printer 
offered so much speed and economy— 
and Adobe PostScript^ too. 


Introducing the 16 ppm microLaser™ XL 
printer* ILs fast, flexible and affordable* 

Now you can afford a 16 ppm laser printer 
at an 8 ppm price. The newest addition 
to Texas Instruments award-winning 
microLaser family starts at just $ 3,449* 
for the standard model. Or choose from 
two affordable Adobe PostScript models**, 
with either 17 or 35 fonts. 

For one or many users. 

Whether you use Macintosh P + T IBM 11 or 
UNIX®' computers — or a combination — 
micro Laser XL can handle the workload 
tor you or your whole department. You can 
even switch between HP LaserJet 9 II emula¬ 
tion and PostScript widiout turning off the 
printer. At only 15.8" wide and 16,6" deep, 
microLaser XL is die smallest laser printer 
in its class. So ids easier to find room for 
this type of power. 

Superior paper handling* 

Save time loading paper — microLaser XL's 
paper drawer holds 250 sheets. You 1 !! save 



space too, because the drawer slides conve¬ 
niently inside the printer. An optional, 
second 500-sheet paper feeder (750 sheets 
total) and automatic feeder for 70 envelopes 
are available for your large print jobs and 
mail-merge applications. 

Easy, no-tools upgrade to PostScript. 
Choose the standard microLaser XL and 


add rhe powerful font and graphics capa- 
bilities of PostScript software at any time. 
Because microLaser XL uses die same mod¬ 
ular controller board design as the original 
microLaser, upgrading is easy and affordable 
— no tools or service calls needed. 

See the power and performance of 
microLaser XL for yourself. Call for the 
location of a dealer near you. 

1 - 800 - 527-3500 

*T[ suggested list price, 

T *53,999,17 fonts; $4,499,35 fonrs-Tl suggested list prices, 
t Requires PostScript, 1 ..5MB memory and an optional 
AppleTalk® interface board. 




, Texas 
Instruments 


micro Laser is a trademark of Texas Instruments Incorporated. Adobe, PostScript and the PostScript logo art registered trademarks of Adobe Systems, Inc, Macintosh and 
AppleTalk are registered trademarks of Apple Computer, Inc. IBM is a registered trademark of International Business Machines Corporation. UNIX is a registered trade¬ 
mark of AT&T, LaserJet is a registered trademark of Hewlett-Tackard, Inc, £4991 Tl 66084 
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become critical or take advantage of 
them before the competition catches on. 

Accomplishing this task involves pat¬ 
tern recognition of such a high caliber 
that it is often referred to as intuition and 
considered a near mystical skill. Yet peo¬ 
ple do this sort of thing all the time, and 
more could do it more often if they were 
given software tools that enabled and en¬ 
couraged deeper exploration of docu¬ 
mentary evidence. 

For example, say you have 10 fields in 
a customer-service database in which to 
type notes on the last bug-report call or 
10 keywords to attach to the image of a 
letter from an irate consumer—or make 
it 20, 50, or 500. This sort of structured 
data about characteristics you have al¬ 
ready identified as significant will never 
be adequate. You will always be caught 
short if you can*! quickly restructure or 
reindex information in light of more re¬ 
cent intelligence. (Think of the CIA 
here; this type of intelligence may often 
involve no new data, but rather a new 
way of perceiving and interpreting exist¬ 
ing information.) 

Information resources, and especially 
document collections, are not just moun¬ 


tains of facts you already know but re¬ 
search bases to explore for clues about 
what you don’t yet understand. More 
than that, they are the foundation on 
which new knowledge will be built by ac¬ 
cretion. Detailed annotations and even 
off-the-cuff comments by knowledgeable 
people can add enormous value to docu¬ 
ments if, and only if, they are also re¬ 
trievable. 

Hypertext linkages created between 
related texts can likewise be high-value- 
added contributions to greater compre¬ 
hension, the nonnegotiable prerequisite 
to effective action. But all this requires 
text, not pictures of words. In fact, it re¬ 
quires more than text. It calls for sophis¬ 
ticated conceptual maps that you can 
continually debug and incrementally ex¬ 
tend to make sense of the words, which 
are themselves simply tokens of some 
presumably real territory beyond the 
document. 

Eye of the Beholder 

Since I opened this article with a quote 
from the Wicked Queen, I’ll close with 
one from Raymond Chandler and Robert 
B. Parker’s Poodle Springs , something a 


little less fabulous and more contempo¬ 
rary. Listen to legendary private eye 
Philip Marlowe in the process of search¬ 
ing a dead woman’s apartment. You can 
almost hear Bogart's sibilant inflection: 

u The cops would have seen all this. 
They’d have looked at everything like 
they do, and anything that mattered 
would be down in a box in property stor¬ 
age with a case tag on it. Still, they didn’t 
know all the things I knew, and I was 
hoping I might see something that 
wouldn’t have meant anything to them." 

If you look at document-image data¬ 
bases as the modern equivalent of prop¬ 
erty storage, the analog of the case tag 
would have to be an index-field entry . In¬ 
stead of putting potential proof into plas¬ 
tic baggies with little labels, the police 
can now just snap a picture and scribble a 
few notes on the back. Me, I’m more like 
Marlowe, I guess. I’d rather get closer to 
the hard evidence and decide for myself 
who’s the fairest of them all. ■ 


Christopher Locke is director of industri¬ 
al relations at the Robotics Institute, 
Carnegie Mellon University. You can 
reach him on BIX c/o 'editors. ” 
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EEF 

ELEX ELECTRONIC FILING 


The ELEX Electronic Filing System 
(EEF) is a hardware/software sys¬ 
tem designed to reduce the fright¬ 
ening volumes of paperwork that 
burden businesses on a daily basis. 
As paper is eliminated, transactions 
are made in a fraction of the time 
required by traditional means, costly 
storage facilities are reduced, data 
security and integrity is enhanced, 
and work quality and quantity is 
increased. These factors all give 
companies and individuals the com¬ 
petitive advantage they need to ex¬ 
cel in the business environment of 
the 90's. 

Filing vs. Archiving 

Document image processing is a 
new technology which has just be¬ 
gun to evolve* The myriad of hard¬ 
ware devices on the market, and the 
lack of an industry standard proto¬ 
col for communicating between 
them, make the integration of an 
electronic filing system a formidable 
task. And without intelligent soft¬ 
ware to control all aspects of the 
storage, management, and retrieval 
of documents, the filing system will 
be nothing more than a micro-fiche 
machine in disguise* 

With these considerations in mind, 
EEF was designed as a turn-key so¬ 
lution which relieves the clients of 
all the intricacies involved in inte¬ 
grating a truly functional electronic 
filing system. Yet its flexible design 
allows continuous and smooth up¬ 
grade as the users needs grow and 
change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than 
being a closed package, EEF is com¬ 
posed of individual building blocks 
defined by their area of electronic 


filing functionality* These blocks are 
not bound to specific hardware/ 
software limitations. As such, they 
can be combined in a variety of 
forms on each of the following op¬ 
erating platforms, to achieve opti¬ 
mal satisfaction of an application's 
specific demands: 

* A single user workstation under 
the DOS or the OS/2 operating 
system. 

* A local area network - Novell 
NetWare 286 and higher or any 
DOS 3.1 compatible network* 

* A host computer under the 
UNIX, VAX/VMS or IBM AS/ 
400 system with a PC connection. 


Input 


... 

Scanner, Fax, Word Processing, 
Host Computer, Etc. 


Processing 


Document Manager, Retrieval 
Engine, Hyper-Media, Database || 
Application Generator, Turn-key 


It 


" s " :Sohition. 


Output 


. 

Printer, Plotter, High Res. Display, 

■ h :IE Fax; Host Computer 

— ■— ■ - .- _ * 


EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, 
and to name a few: 

Management Systems 

Any application which requires 
original documents and forms (e.g. 
verification of signatures and L/C 
in the banking area)* 

Scientific and Engineering Data 

Any application in these fields 
that requires maps, charts, logs. 


sketches, etc. 

Medical Uses 

The kind of visual information 
which is so essential for medical ap¬ 
plications is handled by EEF in a 
natural, straightforward manner. 

Art Catalogs 

Making multi /media presentations 
of art works, for example at auc¬ 
tions, can provide an exciting new 
display method* 

Real Estate / Travel Agency 

EEF can be used to take the custom¬ 
ers on an on-site electronic tour 
without ever leaving the office, thus 
shortening the process of selection. 

EEF Pilot System 

For prospective clients wishing to 
enter the field, we have prepared a 
pilot system, enclosing in one pack¬ 
age the full range of functions nec¬ 
essary for electronic filing. The sys¬ 
tem components are: 

Hardware 

386 base micro-computer at 33 MHz 
with 64K cache, SMB RAM, 1.2GB 
with access time of Q*8MS {disk cach¬ 
ing), proprietary scanner and printer 
interfaces, high resolution (1660 x 
1200) CRT display, laser printer 300 
dpi at 8 ppm, scanner 300 dpi with 
100 page feeder. 

Software 

The EEF software package, includ¬ 
ing the document manager, the 
retrieval engine, the hypermedia 
interface, and 20 hours of customi¬ 
zation services. 

Total cost for the pilot system is 
30,000 U3$* 

For further details and literature, 
please contact: 


EUROPE: ELEX INFORMATION SYSTEMS SA 

65, Rue de Lausanne 1202 Geneva Switzerland TeL + 41 22 738 11 88 Fax . + 41 22 738 11 90 

USA : ELEX INFORMATION SYSTEMS INC . 

125-127 North 4th Street Philadelphia, PA 19106 USA TeL + 1 215 627 7202 Fax. = 1 215 627 2342. 

Trademarks: DOS, OS/2. Microsoft Carp; NetWare, Novell, Inc.; UNIX, SCO Corp ; A5j4QQ, IBM Corp; VAXfVMS, Digital Equip. Corp. 
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A High Performance Option 
For Turbo Pascal Users 

We agree that Borland Turbo Pascal® is a great street 
machine. But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features, 

DON'T CHANGE A LINE OF YOUR CODE 

It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support foT Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal +, You'Ll 
qualify for races you never could enter before. 


ANNOUNCING 

PASCAL 1 ", 


Execution speeds up to 100% faster 
Code size up to 30% smaller 

You get fully optimized code with NO difference in your 
pro gram' s ope r ation ! 

ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 


CALL NOW OR WRITE FOR INFORMATION 

800/624-7487 * 805/496-7429 Fax * 805/496-5837 Outside US, 



187 E. Wilbur Rd., Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuickMod 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly from us by 7/31/91 and pay only: 

$295 El'r^S $395 after offer expires 

$375 "& Canada $475 after offer expires 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems, Inc. 
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DIVIDE AND 
CONQUER 

Neural networks take a novel approach 
to the problem of automatic handwriting recognition 

DAVID P. WRIGHT AND CHRISTOPHER L. SCOFIELD 


F or over 30 years, people have 
been touting the paperless office. 
Clearly it’s not here yet. One ob¬ 
stacle has been the inability to 
find a way to mechanically read human 
handwriting and convert it into a com¬ 
puter-digestible form such as ASCII text. 
A second difficulty has involved the task 
of entering scanned information from 
forms into a computer database. 

Nestor (Providence, RI) has developed 
products that can overcome these diffi¬ 
culties using its proprietary neural net¬ 
work technology. It has developed soft¬ 
ware that can be trained, in real time, to 
read unconstrained handprinted charac¬ 
ters in English, as well as the thousands 
of Japanese kanji characters. (For infor¬ 
mation on a company with a product that 
reads script today, see the text box “Rec¬ 
ognizing Script” on page 210.) 

An Ocean of Forms 

Our society is dependent on forms. Try 
to apply for almost anything—insurance, 
credit cards, motor vehicle registration, 
employment—and you’ll have to fill out a 
form. Filing taxes, medical claims, sales 
orders, census information, and sub¬ 
scriptions also requires filling out forms. 

What happens to those forms? Usu¬ 
ally, someone reads them and then keys 
the information into a database. Manual 
data entry remains widespread. For ex¬ 
ample, over 50 billion checks are cleared 
yearly in the U.S.; most of these transac¬ 
tions are entered manually. The IRS esti¬ 
mates that there are over 194 million 
tax receipts per year, and most of these 
transactions are handled manually as 
well. But keyboard entry is slow, inaccu¬ 
rate, and expensive. 
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There are several ways to automate 
forms entry. For $60,000 and up, page 
scanners are available that will perform 
quite well on forms with machine print 
and neatly hand-printed block charac¬ 
ters. Most of these systems read forms 
specifically designed for optical charac¬ 
ter recognition (OCR), with special inks 
that are invisible to the scanner and with 
separated character boxes for hand¬ 
printed characters. The IRS 104GEZ is 
the most common example of this type of 
form. However, high cost and limited 
flexibility restrict the use of these expen¬ 
sive machines to specialized markets. 

At the other end of the spectrum, for 
about $500 you can buy an OCR software 
package and get excellent results with 
machine-printed text in almost all mod¬ 
ern font styles. However, these packages 
are not well suited for forms recognition 
because output data must be formatted, 
machine print must be of high quality, 
and hand-printed characters cannot be 
recognized at all. 

Character recognition from forms pre¬ 
sents many problems that are not encoun¬ 
tered with machine-printed text. The 
form itself and the location of the data 
must be correctly identified. Each char¬ 
acter’s position, as well as its value, must 
be determined. Background information 
must be removed so that characters are 
separated from the form. Hand-printed 
information, or machine print that is de¬ 
graded, must be accurately separated and 
recognized. These issues have yet to be 
resolved with off-the-shelf OCR soft¬ 
ware, 

Nestor’s newest product, NestorRead- 
er, attacks the problem of recognizing 
handwritten characters. The company is 


ACTION SUMMARY 


Real-Life Neural 
Networks 

Automating the processing 
of business forms remains a 
major challenge. Current 
OCR technology can't handle 
human handwriting. But new 
techniques based on neural 
networks show great prom¬ 
ise. We may live to see the 
paperless office after all. 



SAMPLE EDGE 
TEMPLATES 


mm 


BHe 

as 


Figure 1; Edge templates, or kernels, 
are like cells in the visual cortex 
that react to horizontal, vertical w or 
angled tines . 


working to add the ability to identify 
which form an image represents (e.g., Is 
it a 1040EZ?) and which regions of the 
image correspond to data fields (e,g, t 
Where is the Total Deductions field?). 
Nestor believes that the technique used to 
recognize characters will extend readily 
to the recognition of fields and forms. 

Recognizing Handwriting 

Traditional OCR systems seek to match a 
character image with a template stored in 
memory. Since every person writes dif¬ 
ferently, that technique won't work for 
hand-printed characters. Nestor's trans¬ 
puter-based system solves the problem 
with a two-phase approach. First, the 
system extracts a data set, or feature vec¬ 
tor , from each character. A feature vec¬ 
tor describes the distribution of primitive 
edges—vertical, horizontal, and angled 
lines—throughout the image of the char¬ 
acter, Then a neural network discovers 
which character the feature vector most 
closely matches. 

What defines characters in the first 
place? That's the key advantage of a neu¬ 
ral network: You train it by example. By 
presenting a network with many exam¬ 
ples of a handwritten number 2, for in¬ 
stance, you can teach it that a 2 occupies 
a certain complex region in a multidi¬ 
mensional feature space. 

NestorReader's first task is to identify 
primitive edges. Various representations 
of the image can serve as input to the 
edge-detection phase. There is the raw 
bit map, of course, but the system also 
uses other representations derived from 
the bit map, including a single-pixel- 
wide medial axis , or skeleton, and a com¬ 
plementary outline that traces the char¬ 
acter’s outer boundary. 


The system processes these input rep¬ 
resentations using a collection of 3- by 3- 
pixel edge templates, or kernels, like 
those shown in figure 1. You can think of 
the kernels as cells tuned to detect differ¬ 
ent kinds of edges, like the cells in the 
visual cortex of a cat that react to hori¬ 
zontal or vertical shapes. The system 
centers a 3-by-3 window on each pixel of 
the image, compares the bits found there 
to each of the edge templates, and assigns 
the image pixel a value corresponding to 
the best-matching template. If the char¬ 
acter's bit map is a 50- by 60-pixel rect¬ 
angle, the result is a list of 3000 edge 
orientations. 

Organizing the Edges 

The next step is to lay a grid over the 
pixel array. The 50-by-60 bit map might 
yield a 5-by-6 grid of 10-pixel-wide sub¬ 
windows. But it's the number of subwin¬ 
dows—not their size in pixels—that mat¬ 
ters. A smaller character occupying a 25- 
by-30 cell would also yield a 5-by-6 grid, 
although the subwindows in that case 
would be only 5 pixels square. 

For each subwindow, the system 
counts up the number of edges of each 
type associated with each pixel in the 
subwindow, A grid of 5-by-6 windows 
yields 30 histograms, or tables, describ¬ 
ing the frequency of edge occurrences in 
each window. In this way, the system 
spatially organizes the edge frequencies 
with respect to the image. These 30 ta¬ 
bles, when concatenated, form the fea¬ 
ture vector that supplies input to the neu¬ 
ral network. Suppose there are 12 edge 
templates, as shown in figure 1 (in prac¬ 
tice, there can be more). The feature vec¬ 
tor comprises 360 values—30 tables by 
12 templates. Each value represents the 
frequency of edge occurrence at some lo¬ 
cation in the image. 

Building Models of Clouds 

The neural network's job is to match 
each of these feature vectors to a charac¬ 
ter. It performs this task by modeling 
feature vectors in a many-dimensional 
feature space—for instance, a 360-di¬ 
mensional space in the case of feature 
vectors with 360 values. The feature vec¬ 
tor for an instance of 2 appears as a point 
in this space. Additional instances of 2 
appear as neighboring points, and the 
class of all 2s composes a ‘‘cloud*’ of 
points. Now you can see why it's crucial 
to normalize the number of dimensions: 
All comparison must take place in the 
same feature space. 

The class of all 3s makes up another 
cloud in the feature space. Objects like 
the 2 and 3 clouds have complex bound- 
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aries. To model these boundaries, the 
network uses bask building blocks called 
radius-limited perceptrons. These are 
rc-dimensional hyperspheres, where n is 
the number of dimensions in the feature 
space—in our example, 360. During its 
training phase, the network builds up 
model s of clouds corresponding to 2s and 
3s by a process of accretion. Let a data 
point (e.g., a 360-element feature vec¬ 
tor) representing 2 enter the network. If 
an existing sphere encloses it, and that 
sphere belongs to the 2 cloud, then there 
is no action required. The network cor¬ 
rectly recognizes that pattern. 

What if no sphere encloses the point? 
The network adds a new sphere to the 
collection of spheres that model the 2 
cloud. The new sphere's center is the 
given point; its radius is the distance to 
the nearest sphere belonging to a non-2 
cloud. The network thus refines its mod¬ 
el of the 2 cloud. 

Now a new point enters the network. It 
represents an instance of 2, and there is 
an existing sphere that encloses it, but 
that sphere belongs to the 3 cloud. That’s 
an error. The network then responds by 
shrinking the enclosing sphere's size, 
thus adjusting the 3 cloud's boundary. 

Over time, by means of both positive 
and negative reinforcement, the net¬ 
work’s model of cloud boundaries grows 
more accurate. It learns when to identify 
a pattern as an instance of 2 and, just as 
important, when not to. Although the 
modeling occurs in a multidimensional 
feature space, it's conceptually similar 
to what happens in 3-D CAD. Instead of 
modeling the surface of an object by 
means of polygons, here we’re modeling 
the volume of an abstract cloud using ab¬ 
stract spheres. 

Running the Neural Network 

Figure 2 illustrates the flow of informa¬ 
tion through the network. The first layer 
buffers the input, ft accepts feature vec¬ 
tors one at a time; in our example, the in¬ 
put layer will require 360 cells. 

The second layer of cells corresponds 
to the hyperspheres used to model the 
clouds. The relationship between the 
first and second layers is manv-to-many. 
Weights that are assigned to the second- 
layer cells correspond to points in feature 
space at the origin of spheres. Thresholds 
of cell response correspond to the radii of 
the spheres. The number of cells in this 
layer may be quite large. Activation of a 
cell in this layer corresponds to finding 
an enclosing sphere for a point; adjust¬ 
ment of cell-response thresholds corre¬ 
sponds to adjusting the influence of a 
sphere in response to negative feedback. 


The third, or output, layer contains 
one cell for each recognizable class of 
character. If our system recognized just 
the digits 0 through 9, there would be 10 
cells in the third layer. The relationship 
of the second layer to the output layer is 
many-to-one. Each second-layer cell be¬ 
longs to a class: 2, for example. Each cell 
in the output layer performs what is in ef¬ 
fect a logical OR for a set of second-layer 

T 

he system runs 
several networks 
simultaneously. 



cells. There will be many second-layer 
cells for class 2; if any of these fires, so 
does the output cell for class 2. 

Can more than one output-layer cell 
fire? Yes. Given a 2, the network might 
think it recognizes both a 2 and a 3. In 
that case, the network is said to be con¬ 
fused, and a higher level of arbitration 
comes into play. The system typically 
runs several networks simultaneously. 
Each starts with a different basic repre¬ 
sentation; One may begin with the raw bit 


map, another with the medial axis, and a 
third with the contour. If the networks 
arrive at different opinions, they vote, 
and the system abides by the majority de¬ 
cision. If, during training, the opinion 
derived from a particular representation 
seems consistently more valid than oth¬ 
ers, the system can increase the weight 
given to that opinion. 

Tools of the Trade 

Feature extraction and neural network 
processing are well suited to parallel pro¬ 
cessing. There are several ways in which 
parallelism might be exploited. Since the 
recognition of each character involves 
running several neural networks at once, 
one approach would be to dedicate a pro¬ 
cessor to each network. However, Nestor 
has achieved the best results by assigning 
all processing for each character—both 
feature extraction and the execution of 
multiple neural networks—to individual 
processors in a multiprocessor system. 

The NestorReader takes advantage of 
the flexibility and excellent price/per¬ 
formance characteristics of transputers, 
which are high-speed, independent mi¬ 
croprocessors designed and manufac¬ 
tured by Inmos, a subsidiary of SGS- 
Thomson Microelectronics. Multiple 
transputer modules (TRAMs), each with 
its own memory and communications 
links, plug into add-in boards that are 
available for AT, VME, Micro Channel, 
and other buses. NestorReader, hosted 
on a PC, recognizes about 10 characters 



Figure 2: A feature vector enters the network at layer 1. Many-to-many connections 
between layers I and 2 t governed by weights that correspond to spheres of influence 
in feature space . enable the network to model character-class boundaries during 
training and to classify feature vectors during execution. Many-to-one connections 
between layers 2 and 3 map cell activations to character classes. 
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Recognizing Script 

Jane Morrill Tazelaar 


S cript recognition is still a long 
way off, right? Wrong \ But hand¬ 
writing recognition today just 
means reading hand-printed 
block letters, doesn’t it? This may be 
true of most U.$. entries in the hand¬ 
writing-recognition arena, but a small 
company in the U.S.S.R.“that’s right, 
Russia—has a program that is reading 
script now. The program works; 1 have 
seen it, and it read my script, not just the 
company’s test case. 

The Moscow-based company is Para¬ 
Graph, and the product is CailiGraph, a 
graphics-tablei-based hand writing-rec¬ 
ognition program. CailiGraph works by 
dissecting your handwriting into com¬ 
ponent parts: the loops and curves, their 
angles and sequence. It’s really quite in¬ 
genious, 1 saw examples of the angular 
arcs and lines, and they don'i look like 


letters, or anything else for that matter. 
They’re just bits and pieces. 

These bits and pieces of letters, as 
well as the overall appearance of the 
whole letters, are then compared to 
many different variations of similarly 
dissected letters to determine the letters 
you have written. Then the combined 
letters are looked up in a word list to see 
if they make up a valid word. As long as 
the word list is inclusive enough, the 
odds are good that CailiGraph will rec¬ 
ognize what you wrote. 

Admittedly, on the particular graph¬ 
ics tablet that 1 used, I had to write a bit 
larger than my normal script, but the 
program had no problem recognizing 
the first word 1 wrote, and it did so 
pretty quickly. The second word was 
more of a problem, but it turned out that 
the word just wasn’t in the particular 


word list that ParaGraph was using at 
the demonstration. 

Pen-based computing has become a 
buzzword of late in the computer indus¬ 
try. With it come visions of taking notes 
in raw script and automatically entering 
them into your computer. The reality in 
most eases is that pen-based computing 
is working, but primitively, with block 
letters and fill-in boxes. ParaGraph has 
come up with a new twist: handwriting 
recognition that actually recognizes 
your writing— a glimpse of things to 
come. 

You can contact ParaGraph on BIX 
through its general director, Stepan Pa- 
chikov, as “spachikov,” 


Jane Morrill Tazelaar is BYTE's senior 
editor for the State of the Art section. 
You can reach her on BIX as ‘ janetaz* ” 


per second per TRAM, 

The transputer-based architecture of¬ 
fers two distinct benefits. First, it pro¬ 
vides you with modular, incremental 
performance options to meet specific re¬ 
quirements, For example, a 60-cps sys¬ 
tem requires six TRAMs. You can li¬ 
cense software to access any number of 
additional TRAMs; recognition speed 
grows almost linearly. Second, because 
the modules are identical, recognition 
systems using transputers are inherently 
fault-tolerant. Thus, in a multi-TRAM 
configuration, processing speed would 
only degrade in IG-cps increments as a 
result of processor fai lure . 

The NestorReader user interface to the 
transputer network is a Microsoft Win¬ 
dows program. Given a scanned image of 
a form, you mark the zones that represent 
data fields and submit these to the recog¬ 
nition system for identification. For each 
type of form, you can define a set of 
zones—for example, name, address, 
city, state, and ZIP code. The set of 
zones can be applied repeatedly to a 
batch of stored images as long as all the 
images represent the same type of form. 
The transputer network separates the 
contents of each zone into images of 
characters and then identifies the charac¬ 
ters by means of the neural network tech¬ 


nique described earlier. To assist post- 
process editing, the system can report 
confidence levels and alternate choices 
in order of confidence. 

Future Developments 

What’s the next step? Organizations that 
handle large volumes of paper typically 
sort documents by type. When docu¬ 
ments have been scanned, the sorting can 
be semi-mechanical: An operator views 
an image and then enters a classification 
number. Why not use neural networks to 
fully automate this recognition task, 
too? After repeated exposure to forms of 
various types, a neural network system 
will be able to recognize patterns and 
classify documents accordingly. Docu¬ 
ments and faxes will be routed to their 
destination faster and more economical¬ 
ly. Thanks to its learning capability, the 
network's accuracy will improve over 
time. Unknown images need only be 
routed to a human operator who will in¬ 
teractively train the system in real time. 

Once a neural network has identified 
an image, the main task becomes finding 
the information on the document. Con¬ 
tent must be separated from background, 
a process called forms subtraction . In ad¬ 
dition to making the characters available 
for recognition, forms subtraction re¬ 


duces the image size for subsequent stor¬ 
age, For instance, it would be inefficient 
for the IRS to store millions of tax forms 
on optical disk when only the content of 
the forms matters. 

Form backgrounds (templates) can be 
stored once and merged with content 
upon retrieval. However, you can’t just 
subtract an image of a blank form from 
an image of a document. Much of the 
form’s content might be lost in cases 
where characters overlap background 
elements. Furthermore, forms are often 
printed with slight variations. To deter¬ 
mine what is data and what is back¬ 
ground (so that the correct character 
images will be used for recognition), you 
need an intelligent system. 

Nestor is now developing neural net¬ 
work tools to solve these field- and form- 
level recognition problems. In concert 
with the character-level recognition sys¬ 
tem described here, Nestor hopes to 
show that neural networks can help bring 
the long-anticipated paperless office 
closer to practical reality, ■ 


David P. Wright is director of sales and 
marketing for , and Christopher L. Sco¬ 
field is vice president of Nestor Applied 
Systems, They can be contacted on BIX 
do “editors." 
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A direct marketing industry exclusive! 

Once again, Northgate sets the pace Northgate Upgrades 
is a new program designed to keep your business on 
the cutting edge of technology while avoiding the high 
cost of replacing entire systems. 

Now, every SlimLine^and Elegance" 9 system is 
upgradable to a higher-speed 386 w or 486 ™ processor. 

Upgrading eliminates “overbuying!” No longer do you 
have to buy more computer than you require to avoid 
system replacement down the road. Instead, select 
the Northgate system that meets your current needs. 
Then, as your applications become more advanced, 
simply upgrade to greater power. 

Northgate protects the certainty of your computer 
investment! In today’s highly-competitive business climate 
being able to upgrade your systems makes bottom-line 
sense When you choose to upgrade, your original system 
investment is maximized. You’ll eliminate the duplicate 
costs you’d incur with system replacement such as case, 
keyboard, hard drive, memory, monitors and so on. 

We’Ll even send out a technician to do the upgrade* 
Northgate systems can be upgraded on the spot and on 
the job. Usually, you’ll be up and running with greater 
power and performance in as little as two hours. 

It pays to get the facts. You’ve heard “noise” about 
upgrading before, but have you compared the costs? Our 
upgrades give you enormous savings when compared to 
both new system replacement and upgrade programs 
offered through other vendors. 


Free pre-purchase consultation. Nobody spends thousands of 
dollars on systems — upgradable or not — during the first phone 
call. You know it, we know it Instead, we offer a no-obligation 
pre-purchase consultation with one of our highly-trained Technical 
Consultants. You wont get high-pressure tactics or commission- 
hungry salespeople Just friendly assistance in matching your 
business needs with the appropriate Northgate solution. 


CALL TOLL-FREE 

800 - 345-8709 

IN US A AND CANADA 
Major corporations, volume purchasers and 
government agencies call QAA CJQ 0£T1A 
National Business Accounts: 0w"J lO"JJlU 



/VOP7//GATE 
COMPUTE/? 
r v SYSTEMS/A/C 


“Smart Tools For Business” ’' 

7075 Flying Cloud Drive, 

Eden Prairie, Minnesota 55344 


Notice to the hearing impaired: Northgate has TDD capability. Dial 800-535-0602. 


©Copyright Northgate Computer Systems, tnc 1991 All r^hts reserved. Northgate. Slimline, Be^nce and the Norton* 1* logo arc registered trademarks of Notthfiatr Computer Systems 8C086 and KMM arc trademarks of Intel All other product* and brand 
trademarks and registered trademarks of their respective companies V*b support the ethical use of software: to report software copyright violations, call the Software Publishers Associations Anti-Piracy Hotline at 1-800-386-PIR8 
♦On-site service available to most locations 
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Northgate makes it safe to buy 
business computers direct. 


24-hour business hotline 
service for your 24-hour 
business. Many companies 
don’t realize the importance of 
’round the clock technical support 
... until they need it. But, chances 
are, you or someone you know 
has had questions about computing 
after normal office hours. If you 
purchased your systems from one 
of our competitors, you probably had 
to wait to get help. Time-wasting. 
Inefficient. Cosdy. 

Northgate treats you right! Across 
town or around tne world, Northgate’s 
business customers have a special 
hotline that gives immediate 24-hour 
access to Northgate’s team of technical 
experts. Compare this with our 
competitors. Many have limited hours 
(like 9 a.m. to 2 p.m. on Saturdays; 
closed Sundays), some won’t answer 
the phone during lunch hour and 
close up shop at night. While others 
offer little or no support at all. 

Northgate’s commitment to customer 
service and support caught the 
attention of the 1990 Microcomputer 
Marketing Council who selected 
Northgate as the first winner of the 
Association’s Service and Support 
Award. When you buy from Northgate, 
rest assured we’re here to serve you— 
in person—all day, every day. And 
the call’s always on us. 

From our spectacular Slimline 386SX 
to our our powerful Elegance 486™ 
file servers, Northgate backs them all 
with quality in every respect. 

Industry’s highest performing 
systems. In an industry overflowing 
with companies all claiming top 
performance, only one company is 
consistently ahead of the pack: 
Northgate Since January of 1989 
when our first PC Magazine Editor’s 


choice was awarded, our name has 
become synonymous with pace setting 
performance Seven Editors’ Choice 
awards, eight Computer Shopper “Best 
Buy” Awards and three InfoWorld 
recognitions are proof. 

Quality systems through manufac¬ 
turing and testing. As a manufacturer, 
Northgate does not subscribe to the 
industry trend of taking shortcuts in 
technology to boost performance 
gains and keep prices down. Rathei; 
we thoroughly test components for 
compatibility, performance and 
value. In fact, it you were to order 
a hundred of our machines with 
the same configuration, every 
one would have the exact same 
performance. From hard drives 
all the way to our ALPS keyboard 
switches. And every stop in between. 
No “parts of the month” surprises 
or compatibility problems. We stake 
our reputation on it. 

Unparalleled compatibility with 
your current industry standard 
systems and software One of our 
competitors recendy announced 
they set up an “FCC Testing Lab.” At 
Northgate, this is nothing new. For 
years, Northgate has gone the extra 
step to ensure that our systems are 
FCC Class B certified. And, we’ve 
invested hundreds of thousands of 
dollars to make sure our systems are 
compatible with MS-DOS, OS/2, 
Novell? Banyan, UNIX, SCO and other 
software It’s no wonder why many 
major software developers use 
Northgate to design, develop and 
“debug” their new software 

Dollar for dollar, Northgate is your 
smartest business decision. No 
doubt you can pay less for computers. 
And you can certainly pay more 
But vou won’t get the product, 
performance, service and support 


that has positioned Northgate as the 
new industry leader No matter what 
the price you just 
can’ t buy better 
than Northgate 



Free pre-purchase consultation. 
Nobody spends thousands of 
dollars on systems during the first 
phone call. You know it, we know 
it Instead, we offer a no-obligation 
pre-purchase consultation with 
one of our highly-trained Technical 
Consultants. You won’t get 
high-pressure tactics or 
commission-hungry salespeople 
Just friendly assistance in matching 
your business needs with the 
appropriate Northgate solution. 


CALL TOLL-FREE 

800 - 345-8709 

IN USA. AND CANADA 
Major corporations, volume purchasers and 
government agencies call QAA CM Q 2^1 (\ 
National Business Accounts: OUU'J IOOJ1U 

Notice to the hearing impaired: 

Northgate has TDD capability. Dial 800-535-0602. 

A/OTT77/GATE 
COMPUTER 
SYSTEMS/A/C 

“Smart Tools For Business’”" 

7075 Flying Cloud Drive, 

Eden Prairie: Minnesota 55344 



©Copyright Northgate Computer Systems. Inc. 1991. All rights reserved Northgate 51imljnc Elegant c and the Northgate 'N' logo »tc regktterrd trademarks of Northgate Computer Systems. S03tso and 8U4B6 are trademarks ol Intel All ocher products and brand names are trademarks 
and registered trademarks of their respective companies VVe support the ethical ose of software, to report software copyright violations, call the Software Publishers Assoclaitorft Antt-Pitacy Hotline si l-AOO-lAd-PlKB 
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Award-winning performance, unequaled 
service and incredible support for a price IBM; 
Compaq and Dell can’t hope to match. 


he power of 386™ computing is the 
lifeblood of business today. And 
more and more, Northgate is the 
vendor of choice. Why? Northgate is the 
only company who consistently earns top 
ratings for performance, service, support 
and bottom-line value Industry experts 
and users worldwide agree 

Northgate 386 ... computing’s most 
decorated line Northgate’s rise to the 
pinnacle of 386 technology started in 1988 
when Computer Shopper readers voted 
Northgate’s 386 Power System both a “Best 
Buy” and Overall Best Buy. A few months 
latei; PC Magazine named Northgate 386/20 
and 386/25 “Editors’ Choice” Later that 
yeai; our 386/33 received the same honor. 
Along the way, our 386 systems won several 
InfoWorld recognitions as well. 

Revolutionary systems of the 
90’s: Northgate SlimLine™ 

Often copied, never duplicated! It seems 
like everyone has jumped on the SlimLine 
bandwagon these days. Truth is, Northgate 
pioneered this incredible technology. We 
were the first to introduce full power 386 
systems in a case measuring only 4.25" high. 

Architecture that stunned the industry! 
SlimLine’s fully-integrated motherboard 
features built-in IDE hard drive and floppy’ 
drive controllers, one parallel and two 
serial ports plus a 16-bit VGA controller 
And we didn’t scrimp on expansion capabil¬ 
ities. Our unique expansion tree has three 
full-length 16-bit and two half-length 8-bit 
slots for all your add-ons and peripherals. 

Perfect single-user workstation or network 
terminal. SlimLine is ideal for use where 
you need full-size 386 power, but space is 
a premium. 

For comprehensive system features and 
popular configurations, see next page. 


Northgate Elegance" Full-size 
386 power and expandability. 

The business systems of choice Elegance’s 
award-winning reputation has made them 
the choice of Fortune 1000 corporations, 
government agencies and universities 
around die world. And with good reason. 

Elegance full-size systems are designed to 
allow you to easily expand your system as 
your business needs increase You only pay 
for the components you need now. 

Power for every application. From “simple” 
tasks like word processing and desktop 
publishing to advanced CAD/CAE and 
database management applications, Elegance 
delivers. To find out what systems are 
right for you, see next page for system 
configurations and upgrade options. 

Northgate wins 1990 Micro¬ 
computer Marketing Council’s 
Service and Support Award! 

* 30-day no-risk trial period 

* Full one year warranty on systems, 5 years on 
OmniKeyr keyboards. 

Northgate responds to your needs with 
overnight shipment of parts—at our expense! 
Free on-site service to most locations for one 
year if we can’t solve your needs over the phone 
" Unique 24-hour toll-free technical support— 
the industry’s best! 

“ We accept VISA, MasterCard, Discover and 
Northgates Big ‘N’ card. We offer leasing and 
financing options, too! 

Free pre-purchase consultation. Nobody 
spends thousands of dollars on systems 
during the first phone call. You know it, we 
know it instead, we offer a no-obligation 
pre-purchase consultation with one of 
our nighly-trained Technical Consultants. 
You won’t get high-pressure tactics or 
commission-hungry' salespeople: Just 
friendly assistance in matching your 
business needs with the appropriate 
Northgate solution. 


toll-free800-345-8709 

IN USA AND CANADA 


Fortune 1000 corporations, government agencies and n/xc\ ran '3C1A 
education institutions, call National Business Accounts: O U U O i O” ,331U 
Notice to the hearing impaired: Northgate has TDD capability. Dial 800-535-0602. 
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Slimline.. .a Northgate original! 


Editors Choice-all Elegance systems 



SlimLine Features: 

■ Small footprint (16.5* square x 
4.25* high) SlimLine case with 
room for two exposed and one 
internal half-height devices 

9 Intel and Weitek math 
coprocessor support 

■ 150 watt power supply 

■ Clock calendar chip rated 
at 5 years 

* Front mounted reset and 
high/low speed controls 

- MS-DOS 4.01 and GW-BASIC 
installed 

■ On-line user’s guide to 
MS-DOS 4.01 

QA Plus Diagnostic and 
utility software 

■ FCC Class B certified 


If one of these popular models doesn’t meet your 
needs, CALL! We’ll custom build one just for you! 


SlimLine 386SX/16 and 20 MHz with 64K Cache 


■ Intel 80386SX/16 or 20 MHz 
processor 

• 2Mb of RAM on motherboard 
° 40Mb hard drive 
r 64K SRAM read/write-back cache 


c 1.2Mb and 1.44Mb floppy drives 

■ 14* SVGA color monitor 

■ OmniKey keyboard 
Microsoft Windows and mouse 


$ 2399 00 / s 2599 00 

Or as low as $ 75 00 / s 80 00 per month* 


Elegance Features: 

p Desktop case features 5-bays 
with room for 3 exposed 
and 2 internal half-height 
devices with 200 watt 
power supply. 

* For greater expansion, 
choose a vertical 7-bay 
powerhouse with a 220 watt 
power supply. 

" American-made 
motherboard 



* Microsoft Windows 3.0 and mouse 

• FCC Class B certified 


RAM expansion up to 
8Mb on motherboard 
(16Mb total RAM with 
32-bit memory card) 


16-bit VGA video adaptor 


One parallel and two serial ports 
MS-DOS 4.01 and GW-BASIC 
installed 


Popular Northgate Elegance 386 systems: 


Northgate Elegance 386/25 


■ Intel® 80386/25 MHz processor 
•4Mb of RAM 

■ 100Mb hard drive 

w 64K SRAM read/write-back cache 

■ 1.44Mb and 1.2Mb floppy drives 


16-bit VGA adaptor 
a Desktop case 
• 14* SVGA color monitor 
OmniKey ® keyboard 
■ Novell certified 


*3699°° 


Or as low as s 115 00 per month* 


SlimLine 386/25 MHz with 64K Cache 


• Intel 80386/25 MHz processor 
■ 4Mb of RAM on motherboard 

* 100Mb hard drive 

64K SRAM read/write-back cache 


■ 1.2Mb and 1.44Mb floppy drives 

■ 14* SVGA color monitor 
OmniKey keyboard 

3 Microsoft Windows and mouse 


*3399°° 


Or as low as s 105°° per month* 


Northgate Elegance 386/33 


" Intel® 80386/33 MHz processor 
-4Mb of RAM 
• 200Mb hard drive 
0 64K SRAM read/write-back cache 
■ 1 44Mb and 1.2Mb floppy drives 


■ 16-bit VGA adaptor 
• Vertical power case 

14* SVGA color monitor 
J OmniKey& keyboard 

■ Novell certified 


$444900 


Or as low as s 140 00 per month* 


SlimLine 386/33 MHz with 64K Cache 


! Intel 80386/33 MHz processor 
8 4Mb of RAM on motherboard 
■ 200Mb hard drive 
64K SRAM read/write-back cache 


3 1.2Mb and 1.44Mb floppy drives 

■ 14* SVGA color monitor 

■ OmniKey keyboard 

■ Microsoft Windows and mouse 


$3899°° 


Or as low as s 120 00 per month* 


Call for complete custom configuration information. 

Notice to the hearing impaired: Northgate has TDD capability. Dial 800-535-0602. 

oaa ^ // northgate 

800-345-8709 Arsa 


IN USA AND CANADA 
Major corporations, volume purchasers and 
government agencies call QAA JQ T Cl A 
National Business Accounts: Ol/vV70*Jjlv 


“Smart Tools For Business” 7 * 

7075 Flying Cloud Drive, 

Eden Prairie, Minnesota 55344 


Cvofrynght Nonbp tie Computer Systems, lac 11)91 All rwhu reserred. North pie. OmniKey , Elc pace and the Northgate N' logo at registered i 
of their respective companies Prices and specifications cufijcct so change wuhaur notice Norihgatr leterve* the nghi to subtanne components a 
Software Publishers Assoc union's Ann-PVury Hotline « 1-800-38S-PUW 
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Document Imaging Systems 

Systems that Let you digitize, store, and retrieve documents come in all shapes and sizes. Some include specialized imaging hardware, while others 
are software-only products that work on standard platforms. Below is a List of companies that provide document imaging solutions. 


Bell & Howell Document 
Imaging Products Co, 

(ImageSearch Plus 5000) 
6800 McCormick Rd. 
Chicago, IL 60645 
(708) 675-7600 

Circle 1075 on Inquiry Card. 

Blueridge Technologies* 
Inc, 

(Optix Desktop Imaging 
System) 

P.O. Box 430 
Flint Hill, VA 22627 
(703) 675-3015 

Circle 1076 on Inquiry Cord. 

Bull HN Information 
Systems, Inc. 
(ImageWorks) 

Technology Park 
Billerica, MA 01821 
(508) 671-6000 
Circle 1077 on Inquiry Card. 

Com pul i n k Management 
Center, Inc. 

(LaserFiehe LAN) 

370 South Crenshaw Blvd,, 
Suite E-IG6 
Torrance, CA 90503 
(213) 212-6820 
Circle 1078 on Inquiry Card. 

FikNet Corp. 

(FileNet System) 

3565 Harbor Blvd. 

Costa Mesa, CA 92626 
(714) 966-3400 
fax: (714) 966-3490 
Circle 1079 on Inquiry Card. 

Flagstaff Engineering 
(PaperTamer) 

830 South Main St., 

Suite 211 

Cottonwood, AZ 86326 
(602)634-5100 
fax: (602) 634-0100 

Circle 1080 on Inquiry Card. 


IBM Corp, 

(ImagePlus) 

44 South Broadway 
While Plains, NY 10601 
(914) 288-3000 

Circle 1081 on inquiry Card. 

Imara Research Corp. 

(I mar a) 

111 Peter St,, 

Suite 804 
Toronto, Ontario, 

Canada M5V2H1 
(416)581-1740 

Circle 1082 on Inquiry Card. 

Kofax Image Products 
(KIPP) 

3 Jentier St. 

Irvine, CA 92718 
(714) 727-1733 

Circle 1083 an Inquiry Card, 

LaserData, Inc. 
(LaserView) 

300 Vesper Park 
Tyngsboro, MA 01879 
(508) 649-4600 
fax: (508) 649-4436 

Circle 1084 on Inquiry Cord. 

Metafile Information 
Systems, Inc. 

(Metaview) 

421 First Ave. SW 
Rochester, MN 55902 
(800) 638-2445 
(507) 286-9232 

Circle 1085 on Inquiry Card. 

Micro Dynamics, Ltd. 
(MARS) 

8555 16th St., 

Suite 701 

Silver Spring, MD 20910 
(301) 589-6300 

Circle 1086 on Inquiry Card. 

Newport Canyon 

Associates 

(Fileflo) 

2082 Business Center Dr., 
Suite 130 
Irvine, CA 92715 
(714) 833-0333 

Circle 1087 on Inquiry Card. 


Odestn Corp. 

(ODMS) 

4084 Commercial Ave. 
Northbrook, IL 60062 
(708) 498-5615 
fax: (708)498-9917 

Circle 1088 on Inquiry Card. 

Optigraphics 

(Curator) 

9339 Carroll Park Dr. 

San Diego, CA9212J 
(619) 292-6060 
fax: (619) 546-7671 

Circle 1089 an Inquiry Card. 

Plexus Software 

(XDP) 

5200 Great America 
Pkwy., Suite 200 
Santa Clara, CA 95054 
(408) 980-8190 

Circle 1090 on Inquiry Card, 

Sigma Imaging Systems, 
Inc. 

(OmniDesk) 

622 Third Ave., 

30th Floor 

New York, NY 10017 
(212) 808-4800 
fax: (212) 986-0175 

Circle 1091 an Inquiry Card. 

Summit Software Corp. 
(Laser Base) 

430 10th St. NW, 

Suite N-202 
Atlanta, GA 30318 

(404) 888-0700 
fax: (404) 888-0502 
Circle 1092 on Inquiry Card. 

TMS, Inc. 

(TMSFax) 

110 West Third St. 

P.O. Box 1358 
Stillwater, OK 74076 

(405) 377-0880 
fax: (405) 377-0452 
Circle 1093 on Inquiry Card. 


VlewStar Corp. 
(ViewStar) 

5820 Shellmotmd St. 
Emeryville, CA 94608 
(415) 841-8565 
fax: (415) 653-9926 
Circle 1094 on Inquiry Card. 

Wang Laboratories, Inc. 
(Open/image) 

One Industrial Ave. 

Lowell, MA 01851 
(508)459-5000 

Circle 1095 on Inquiry Card . 

Xerox Corp. 

(Global View) 

P.O. Box 1600 
Stamford, CT 06904 
(203) 968-3000 

Circle 1096 on Inquiry Card. 

Xionics, Inc. 

(Image Service 
Environment) 

765 The City Dr., 

Suite 340 

Orange, CA 92668 
(714) 971-4717 
fax: (714)971-5048 

Circle 1097 an Inquiry Card. 


Inclusion in the resource 
guide should not he taken as 
a BYTE endorsement or 
recommendation * Like wise , 
omission from the guide 
should not he taken 
negatively. The information 
here was believed to be 
accurate at the time of 
writing , but BYTE cannot be 
responsible for omissions, 
errors , or changes that occur 
after compilation of the 
guide. 
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Northgate 486/25 & 33 MHz 









Only North^te gives you a choic 



ElqpaaUf/Ut. Sept 11,1990 
Efc*^c*4Wk''Jli.hh 11,1991 


“Editors’ Choice” Elegance" 
486/25 & 33 MHz ISA 

legance 486i sets the pace! 
Northgate established a lead in 
the 486 race when our 486i out- 
scored all competitors in InfoWorld' s 
1990 reviews. Elegance “leads the 
pack by a comfortable margin,” they 
said ...“tops in support and value.” t 

PC Magazine then 
reviewed 486/25 ISA 
systems. “Only one 
machine stands out,” 
they said, “you could pay 
less for a 486 system, 
but not get the bonuses 
that are offered with 
the Elegance”t+ 

Computer Shopper 
readers agree! Elegance 
486/25i breezed past the 
competition and captured 
a 1990 “Best Buy” award. 
This makes three years in 
a row a Northgate Elegance 
system was voted tops 
by Computer Shopper readers. 

Elegance 486/33 ISA makes it a 
clean sweep! The February 12,1991 
issue of PC Magazine declared 
Elegance 486/33 Editors’ Choice say¬ 
ing the system was “a sure winner in 
its class.” They made special note of 
Northgate’s “clear documentation, 
excellent service policies, top name 
components and fine performance” 

ISA 486 System Features: 

♦ Intel 486/25 or 33 MHz processor 

♦ 4Mb RAM; expandable to 8Mb on 
motherboard 

♦ 200Mb IDE hard drive 

♦ 1.2Mb and 1.44Mb floppy drives 

♦ 64 K SRAM read/write-back cache 

♦ ISA bus 

♦ One 32-bit, six 16-bit and one 8-bit slots 

♦ One parallel and two serial ports 

♦ Vertical “Power” case (desktop available) 

♦ 16-bit VGA graphics adaptor with 

512K video RAM (expandable to 1Mb) 

♦ 14" SVGA color monitor 

♦ Om niKey **!ULTRA keyboard 

♦ MS-DOS 4.01 or 3.3 and GW-BASIC 
software installed 

♦ Microsoft® Windows’" 3.0 and mouse 

♦ FCC Class B Certified 

*539922/*6299SR 




486 EISA gives you full 
32-bit performance! 

Performance that rivals RISC-based 
minicomputers costing thousands 
more! New 32-bit EISA bus gives you 
the power to transfer data along your 
network at burst mode speeds up to 33 
megabytes per second. That’s a 15-fold 
improvement over 16-bit AT buses 
serving medium-to-large networks. 

Complete compatibility! Elegance 
486e is 100% compatible with UNIX, 
Novell® and DOS. Plus, Elegance is 
compatible with existing 8-bit and 
16-bit ISA adapters, so you benefit 
from downward compatibility. 

Compare Elegance 486e performance 
and Northgate service and support 
with any other vendor’s in the indus¬ 
try. You’ll find you can’t buy better 
than Northgate! Call now... let 
Northgate build your system today! 

True EISA 486 System Features: 

♦ Intel 486/25 or 33 MHz processor 

♦ 4Mb RAM; expandable to 32Mb on 
motherboard 

♦ 1Mb EISA caching SCSI controller 

♦ 200Mb SCSI harddisk 

♦ 1.2Mb and 1.44Mb floppy drives 

♦ 128K SRAM read/write-back cache 

♦ EISA bus 

♦ Eight 32-bit EISA slots; six bus master 
and two slave 

♦ One parallel and two serial ports 

♦ 16-bit VGA graphics adaptor with 
512K video RAM (expandable to 1Mb) 

♦ 14" SVGA monochrome monitor 

♦ Vertical “Power” case 

♦ 300 watt power supply 

♦ OmniKey*/ ULTRA keyboard 

♦ MS-DOS 4.01 or 33 and GW-BASIC 
software installed 

♦ Microsoft mouse 

♦ 25 MHz FCC Class B Certified 
(33 MHz FCC Class A) 


*819952/*919922 



Northgate wins 1990 
Microcomputer Marketin; 
Council’s Service and 
Support Award! 

♦ 30 Day No-Risk Trial. To assure your 
complete satisfaction, Northgate gives 
you a 30-day No-Risk Trial. 

♦ Full parts and labor warranties: 

1 year on systems; 5 years on 
OmniKey keyboards. 

♦ Overnight shipment of replacement 
parts when needed — at our expense 

♦ Northgate’s unique 24-hour 
toll-free technical support leads 
the industry — most needs are 
met with just one call! 

♦ Free on-site service to most locations 
if we can’t meet your technical 
needs over the phone 

♦ Easy financing: Use your Northgate 
Big ‘N 1 , VISA, MasterCard or Discover 
Card. Leasing terms up to five years 
also available 


Free pre-purchase consultation. 
Nobody spends thousands 
of dollars on systems during 
the first phone call. You know 
it, we know it. Instead, we 
offer a no-obligation pre-purchase 
consultation with one of our 
highly-trained Technical 
Consultants. You’ll receive 
friendly assistance in matching 
your business needs with the 
appropriate Northgate solution. 


CALL TOLL-FREE 

800 - 345-8709 

IN USA AND CANADA 

Fortune 1000 corporations, government agencies 
and education institutions QAA rjQ a 
call National Business Accounts: OUUO lOOJlU 
Notice to the hearing impaired: Northgate has 
TDD capability. Dial 800-535-0602. 


MOPTHGAJE 
COMPUTER 
\ SYSTEMS,/NC. 

“Smart Tools For Business’”' 

7075 Hying Cloud Drive, Eden Prairie, Minnesota 55344 
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THE 

PAPER 

TIGER 


T he paperless office? Check out al¬ 
most any desktop, file cabinet, or 
office trash can: We’re still a long 
way from that elusive dream. Pa¬ 
per remains a primary means of commu¬ 
nication in the business world. As a result, 
there’s a treasure trove of information to 
be found in printed documents. Down in 
the basement of your building, there are 
are probably piles of reports that you 
could use if you had a way of quickly ac¬ 
cessing the information. At the same 
time, the electronic exchange of informa¬ 
tion continues to grow and, with it, the 
problem of converting printed text into 
electronic form. Optical character recognition tools do exactly that. OCR soft¬ 
ware running on your desktop PC or Mac scans an image of a page, reads the 
characters that form the text, and translates them into a data file. Most OCR 
software can generate output directly into word processor formats, often preserv¬ 
ing attributes such as font changes and boldfacing. 

What OCR may not do is save you time. Even the best OCR packages fall short 
of perfect recognition. A really good package can achieve better than 99 percent 
accuracy. But think about it: That means you’ll have to fix one out of every 100 
characters—that’s 20 characters in a single-spaced typewritten page of 2000 
characters. The top packages have added spelling checkers to the recognition 
software to catch the most common errors. A few even use lexical word analysis 
to make sure the spellings follow common rules of the language. 

To do a good job, OCR software needs a lot of processing power. Most of the 
packages we reviewed use your PC’s processor to do the work. We’d suggest a 
minimum of a 386-based machine, running at 20 MHz or higher, or a Mac II. 


With OCR, you can enter 
text into your PC 
or Mac faster than is 
humanly possible. The 
BYTE Lab stress-tests 
14 contenders 

STANFORD DIEHL AND 
HOWARD EGLOWSTEIN 



220 BYTE • APRIL 1991 


PAPER SCULPTURE PAT ALLEN / PHOTOGRAPHY MEL LINDSTROM © 1991 















ACTION SUMMARY 



BVTE 


■ OCR 

■ WHAT YOU'LL LIKE 

OCR translates hard-copy text 
into a data file. Most OCR software 
can generate output directly in 
word processor formats, often 
preserving attributes such as font 
changes and boldfacing. 

■ WHAT YOU'LL DISLIKE 

OCR may not save you time. 

Even the best packages fall short of 
perfect recognition. 

■ WHAT WE RECOMMEND 

If your workload justifies a 
dedicated system, we recommend 
the Kurzweil K5200. It comes 
closest to what OCR should be, 
although it costs a bundle. If your 
needs are less demanding, choose 
Calera's WordScan Plus for PCs. 

It's fast, accurate, and depend¬ 
able. For Macintosh users, our 
pick is OmniPage Mac (until the 
Professional version ships, we 
suggest you purchase OmniTrain 
to add trainability to the 
product). 


Mac- and Windows-based software 
needs scads of RAM—4 or 5 megabytes 
is a practical minimum. As for scanners, 
a flatbed scanner with an automatic 
document feeder (ADF) is highly recom¬ 
mended for serious work. 

As an alternative to software-only 
OCR, consider the hardware-assisted 
packages. Calera’s CDP 9000 is a stand¬ 
alone box with a sheet-fed scanner and 
SCSI, RS-232, and Ethernet ports. The 
Kurzweil K5200 is a sheet-fed (or single¬ 
sheet) scanner and RISC-based process¬ 
ing box. Caere’s hardware solution, the 
Parallel Reader, uses one of three stan¬ 
dard scanners driven by a multiprocessor 
PC. By optimizing the processing power 
for OCR, these units achieve the fastest 
recognition with a high degree of accu¬ 
racy. The downside is price: Hardware 
solutions typically run $10,000 or more, 
enough to discourage casual users. 

Beyond Training 

All the OCR programs in this Product 
Focus claim to be omnifont. This means 
that they can recognize most nonstylized 
fonts without having to maintain huge 
dictionaries of specific font information. 
We chose to focus on omnifont products 
because of their flexibility in automati¬ 
cally recognizing a variety of fonts. 
However, a number of trainable packages 
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1 AccuScan requires Scanning Gallery Plus 5.0. which costs $595. 2 Requires Image-In Scan/Paint ($149). 3 Yes with OmniDraft. 4 Yes with OmniSpell. 


are available, often at lower prices than 
their omnifont counterparts. 

The earliest OCR packages were 
strictly trainable. Before trainable pack¬ 
ages can recognize text, you must teach 
them each character of a particular font. 
You have to scan a document, preview 
the scanned bit map of each character, 
and identify the character for the pro¬ 
gram. The program builds a database 
that assigns each image to its correspond¬ 


ing ASCII character. On the next pass, 
the program compares the scanned 
image of every character with the stored 
images in its database. If the program 
finds a reasonable match, it returns the 
ASCII character assigned to the matched 
image. This process can be very tedious 
and time-consuming. It also requires 
gobs of disk space to hold the font dictio¬ 
naries that are created. 

Omnifont technology changes all that. 


It uses feature extraction to recognize 
fonts regardless of their size as long as an 
A looks remotely like an A. An omnifont 
product contains a database of shapes 
(e.g., lines and circles). The OCR pack¬ 
age breaks a character down into its com¬ 
ponent parts and does not have to contain 
information on many different fonts. It 
can recognize a letter by its unique com¬ 
bination of shapes. Theoretically, an om¬ 
nifont package can understand any char- 
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acter without training. However, omni¬ 
font is a general term. Different vendors 
use different omnifont algorithms, and 
the effectiveness of these algorithms can 
vary widely. Some algorithms do an out¬ 
standing job of feature extraction while 
others are barely functional. And even 
the best omnifont algorithms are not per¬ 
fect. Therefore, to enhance recognition, 
many OCR packages use omnifont algo¬ 
rithms and a learning facility. 


More advanced OCR packages also 
use lexical context to improve accuracy. 
As part of the recognition process, the 
software compares its best guess to a 
stored dictionary. By comparing the 
scanned words to known good ones, the 
program can avoid nonsensical words. 

Some Handy Features 

Deferred processing can save you a lot of 
time and effort. Instead of scanning and 


recognizing one document after another, 
you can scan in a batch of documents, 
queue them up, and instruct the program 
to recognize them all at a later time, per¬ 
haps at the end of the day. Some packages 
can process multiple jobs with an ADF 
attached to the scanner, and some let you 
demark jobs with a blank page between 
each job in the ADF. When the program 
encounters the blank, it creates a new 
text file and loads subsequent pages to it. 

continued 
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Figure 1 : As this 
chart shows, the 
high-end, 
hardware-assisted 
OCR products 
dominated our 
word-per- 
minute speed 
tests. We used five 
different types of 
test documents, 
and to ensure a 
fair sampling, we 
made each 
document at least 
nine pages long. 
(See the text box 
"How to 

Recognize a Good 
OCR Package ” 
for an explanation 
of the test.) 


OCR FACE-OFF: SPEED 


Hardware Assisted 

CDP 9000 
K5200 
Parallel Reader 
PC Software 

AccuScan 
Discover 386 
Image-Read 
OmniPage 386 
OmniPage Pro 
Perceive 
ReadRight 
Recognita Plus 
WordScan Plus 
Mac Software 

AccuText 
OmniPage Mac 

0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 

Words per minute Words per minute 



Figure 2: Based 
on data derived 
from a custom 
software program 
developed by the 
BYTE Lab, this 
graph shows how 
accurately each 
OCR tool 
recognized our 
five test 
documents. If a 
program failed to 
sufficiently 
recognize a 
document, it 
received no score 
for that test. (See 
the text box 
“Howto 
Recognize a 
Good OCR 
Package ”for test 
details.) 


OCR FACE-OFF: ACCURACY 
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Screen 1: A typical broken 
character (T) is displayed in 
Image-Read*s zoom window. 
OCR packages will usually 
interpret a broken character 
as a pair of characters. 



ITLE: 


LAN MANAG 


Screen 2: Because dot-matrix 
characters are made up of a 
series of dots, many OCR 
packages detect the 
individual dots and interpret 
them as dashes, periods, or 
apostrophes. Sometimes, as 
shown here, only part of a 
character is read. Perceive *s 
learning facility includes a 
Character Box, which you 
can adjust to account for 
misreads. 


Again, this can remove much of the tedi¬ 
um and baby-sitting from the process. 

Templates can simplify the OCR pro¬ 
cess by letting you specify particular 
areas to be recognized. You can then use 
the template for every page that follows 
the same structure. Good OCR packages 
can automatically create templates and 
even recognize which zones contain text 
and which contain graphics. You can also 
limit zones to the type of entry you desire 
(i.e., numeric, alphanumeric, or user- 
defined). This is particularly useful if 
you are processing spreadsheets or other 
documents that contain only numerical 
entries. 

When you deal with formatted text, 
you’ll need some special features to ease 
the conversion process. Make sure the 
package you choose supports your favor¬ 
ite word processor. Then you can pull the 
document into your word processor and 
retain any formatting information. You 
should also be able to decolumnize text, 
that is, convert multiple columns into a 
single-column file. You’ll need this ca¬ 
pability if you want to load documents 
into a text-retrieval package. You should 
also be able to reorder text zones in any 
way you specify. 

In the context of OCR, spelling check¬ 


ing enables the software to use a dictio¬ 
nary during the recognition process. The 
software may run across a letter that 
could be recognized as either one of two 
letters. Software without spelling check¬ 
ing will simply make a guess. With a 
spelling checker, the OCR software will 
first consult the dictionary to see if either 
of the spellings constitutes a real word. 
With the dictionary as tiebreaker, con¬ 
version is usually more accurate. 

Get the Recognition You Deserve 

The accuracy of an OCR program often 
depends on how well it can handle spe¬ 
cial characters and flawed documents. A 
degraded copy of a document can befud¬ 
dle the best OCR algorithms. If your 
scanner hardware supports it, all these 
programs allow you to adjust the bright¬ 
ness of the scanned image to improve leg¬ 
ibility. The biggest pitfall of degraded 
documents is broken characters (see 
screen 1). Many times, an OCR program 
will read a broken character as two dis¬ 
tinct characters. Ocron’s Perceive han¬ 
dles the problem creatively by placing 
ambiguous characters within a box. You 
can then expand this box right or left to 
cover more of a character’s image. By 
boxing an entire broken character, you 


can teach the program to recognize it as a 
single character. 

OCR programs might also have trou¬ 
ble recognizing dot-matrix characters. 
Since these characters are made up of a 
series of dots (see screen 2), some OCR 
packages recognize each dot as a charac¬ 
ter, usually interpreting the dots as apos¬ 
trophes, periods, and commas. Many of 
the programs include special algorithms 
to recognize dot-matrix characters. For 
the most part, the programs “connect the 
dots’’ to create distinct characters that 
they can then recognize in the conven¬ 
tional way. 

A font’s distinctive characteristics, es¬ 
pecially ligatures , can really cause trou¬ 
ble. Ligatures consist of two or more 
characters that are joined together. An 
unsuspecting OCR package will scan the 
ligature as a single, unfamiliar charac¬ 
ter. A good omnifont package will rec¬ 
ognize the ligature and treat it as its com¬ 
ponent characters. Most any trainable 
package can learn to treat a compound 
character as a multicharacter string. 

Other stylistic pitfalls include under¬ 
lined, italic, boldface, and outlined type. 
We found that underlines caused the big¬ 
gest problem. Many of the packages in¬ 
terpreted an underlined word as a single 
character. On the other hand, a good om¬ 
nifont algorithm can distinguish bold¬ 
face, italic, and even outlined charac¬ 
ters. Since omnifont capability breaks 
these specialized characters into compo¬ 
nent parts, style changes are less of a 
problem. OmniPage handled stylized 
characters particularly well. 

OCR programs also let you clean up 
an image by erasing designated areas. 
You remove stray marks and handwritten 
notes that can confuse the program. 

We looked at 14 omnifont OCR tools 
for the PC and Mac. The text box “How 
to Recognize a Good OCR Package” on 
page 230 describes in detail how we 
tested each product. Benchmark results 
charting speed and accuracy appear in 
figures 1 and 2 on pages 224 and 225. 
See the “OCR Features” table on page 
222 for a summary of specifications, in¬ 
cluding prices and platform support. The 
text box “A Simple Equation for Choos¬ 
ing OCR” on page 236 summarizes the 
important considerations to keep in mind 
as you begin your own evaluations. And 
because nothing beats long-term, real- 
life experience, we interviewed execu¬ 
tives directly responsible for implement¬ 
ing OCR in a variety of companies, large 
and small. Their problems, solutions, 
and advice to OCR newcomers appear in 
“Voices of Experience,” beginning on 
page 239. 
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A Day In The Life Of 



LaserStor 
Erasable Optical. 



The day starts early for 
LaserStor Erasable Optical. 

It runs long. And it runs fast, 
at near-Winchester speed, 
actually. This is one dynamic storage system with 
a voracious and versatile appetite for work. 

Here’s what you get: • easy movement of 
an infinite amount of cartridge-resident data from 
near-line to on-line, without using valuable hard 
disk space • the most reliable and convenient data 
backup and archiving solution available • primary 
storage performance, for everyday or emergency 
use • lock-it-away data security or carry-it-away 
portability. 


Now check the credentials. Seek times as fast 
as 35 ms. Bootability. Random and instant access 
to files. The industry’s most comprehensive set of 
utilities software, including ARCserve® for backup. 
And your choice of 650 megabyte or one gigabyte 
cartridges, with certified data life of up to 25 years. 
Little wonder the PC Digest Ratings Report awarded 
us the highest rating for “capacity and overall 
performance unmatched by the other systems.” 

Day or night, as a tool for productivity or a 
device for data protection. LaserStor Erasable Opti¬ 
cal is a timely choice. So call now. (408) 879-0300. 
Storage Dimensions, 2145 Hamilton Avenue, 

San Jose, CA 95125. 


STORAGE DIMENSIONS 



€> 1991 Storage Dimensions 

LaserStor is a registered trademark of Storage Dimensions 
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Screen 3: OmniPage 386 
makes it easy to restrict a 
zone *$ contents. After 
designating the zone, you 
simply choose the zone *$ 
type to restrict its contents. 


Screen 4: OmniPage 
Professional includes the 
OmniTrain module , which 
can store many repre¬ 
sentations of ike same 
character. This can help you 
process degraded documents . 
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OmniPage 

T he three versions of Caere’s Omni¬ 
Page we looked at share the same 
basic interface and functionality, Omni¬ 
Page 386 3,0, which runs under Win¬ 
dows 3.0, and OmniPage Mac 2.12 both 
perform basic OCR chores and sell for 
$695 each. To beef up either program, 
you can add enhancement modules: Om- 
niSpell for spelling checking, Omni- 
Draft for dot-matrix recognition, Omni- 
Proof for comparing two versions of the 


same file, and OmniTrain for teaching 
specialized fonts and symbols. The mod¬ 
ules fit seamlessly into the OmniPage in¬ 
terface. OmniPage Professional 1 .0(also 
Windows 3.0-based) delivers all these 
goodies in one package for $995. We 
found that OmniPage Professional per¬ 
forms considerably slower than unen¬ 
hanced OmniPage, but this is because 
the full package is doing more work, in¬ 
cluding a full spelling-checking session 
once the document has been read. 

Using OmniPage is about as easy as 


OCR gets. For most documents, you 
only need to load your scanner’s ADF, 
select "Scan’* from a pull-down menu, 
and watch OmniPage go to work. Caere’s 
omnifont algorithms effectively discern 
most text without the need for training 
or, for that matter, any manual interven¬ 
tion. If you do have special needs, Omni¬ 
Page also offers impressive flexibility. 
You can manually define zones and eas¬ 
ily restrict a zone’s output to numeric 
characters or to any group of characters 
you specify (see screen 3). You can also 
reorder scanned zones, but we found that 
this was rarely necessary after automatic 
recognition. 

If that's not enough, OmniPage Pro¬ 
fessional (or OmniPage with the Omni¬ 
Train module installed) combines omni¬ 
font capability with manual training, so 
you can maintain dictionaries of special¬ 
ized characters (see screen 4). For most 
documents, you need not bother with 
training sessions. For example, while the 
other packages we tested couldn’t handle 
underlining, OmniPage had no trouble. 

We were disappointed with Omni- 
Draft. Even with this add-on installed, 
OmniPage could not effectively read our 
dot-matrix document. Admittedly, nine- 
pin dot-matrix output is a real challenge, 
but other packages could do the job when 
OmniPage/OmniDraft could not. Simi¬ 
larly, OmniPage did not handle our fax 
document very well. Apart from these 
shortcomings, OmniPage Professional 
delivers the basic tools necessary for 
most professional OCR applications. 



Parallel Reader 1.0 

C aere’s Parallel Reader is based on 
the same recognition technology as 
OmniPage, but it doesn’t rely on your 
computer’s processor for muscle (see 
photo 1). Rather, Caere put four 16-MHz 


Photo t : The 

Parallel Reader, 
which packs four 
68020processors 
working in 
parallel, supports 
the Hewlett- 
Packard ScanJet 
Plus (shown at 
left with optional 
document feeder), 
the Microtek MS-II 
(right), and the 
Fujitsu 3093 
(not shownf 


68020 processors into a standard 386SX 
done. The 386SX runs the user interface 
and drives the scanner; the 68020s take 
turns recognizing pages. On start-up, the 
Parallel Reader software downloads the 
recognition code into each 68020. From 
that point on, the 68020s function as in¬ 


dependent OCR coprocessors, taking 
scanned pages as input and returning 
final text as output. You have to pay for 
this extra power, however; the Parallel 
Reader sells for $10,995. 

Before installing the Parallel Reader 
software (PREAD.EXE), you need to in¬ 
stall your scanner. The Parallel Reader 
supports three scanners: the Hewlett- 
Packard ScanJet Plus with ADF, the Mi¬ 
crotek MS-II, and the Fujitsu 3093. You 
install the scanner interface and software 
and then choose the correct driver from 
PREAD’s menu. From that point, all 
three scanners work similarly. We tried 
both the ScanJet Plus and the MS-11 but 
had better luck with the ScanJet. The 
MS-II’s sheet feeder didn’t like the vari¬ 
ety of standard copier and typing paper 
we used. The rough surface on some of 
the paper caused sheets to stick together, 
jamming the scanner. The ScanJet Plus 
worked flawlessly even with fax paper. 

PREAD runs under Windows 2.x. We 
ran it successfully under Windows 2.11, 
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Chinon s new scanners could change forever the way compu¬ 
ters are used. With OCR software you can input text without 
retyping it. With a simple add-in card, turn your computer 


into a full-featured fax. And 08^2000 and 3000 will scan almost any 
type of graphic image, so they’re perfect for desktop publishing. 

DS-2000 and 3000 offer different resolution levels so there’s a 
scanner that’s right for your applications—and your budget Both 
scanners come bundled with exciting software so its easy for you to 
get started. Call TOLL-FREE for the dealer nearest you. 



Toll-Free (800) 441-0222 * LnCA (213) 533-0274 * Fax: (213) 533-1727 

CHINON 


Chinon America, Inc. 
660 Maple Avenue 
Torrance, CA 90503 


DS-2000 And 3000: 
The Affordable Scanners From Chinon 
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How to Recognize 
a Good OCR Package 


R ecognizing a good OCR pack¬ 
age is fairly easy once you get it 
running. 11 should do a good job 
of scanning different types of 
documents (at least the types you're 
likely to bump into) and do the job as 
quickly as possible. With that in mind, 
we challenged the products in this re¬ 
view to a fairly robust series of tests. 

We took a 10-page ASCII document 
and printed it out both on a daisy-wheel 
printer at 10 characters per inch and on 
an IBM Proprinter (nine-pin dot-ma¬ 
trix) at 10 cpi. Next we faxed ourselves 
a copy of the daisy-wheel printed docu¬ 
ment at 200 dots per inch (i,e. f fine res¬ 
olution) to get a fax sample. 

Our next test document was a series 
of internal BYTE memos that were 
printed at 300 dpi on an Apple Laser¬ 
Writer. This document used a variety of 
typefaces and sizes: Times Roman and 
Helvetica in sizes ranging from 6 to 24 
points. Just for fun we threw in some 
underlining, boldface text, and outline 
text. This gave us nine pages for our 
mixed-font laser output test. 

Finally, we went to the Peterborough 
Town Library and checked out a book 
printed in a neatly typeset font. The text 


was formatted in a single column with a 
heading at the top of each page and page 
numbers and footnotes. Ten pages of 
this became our Typeset test. 

If you have been keeping score, that 
gives us 49 pages of text for each of the 
14 products tested. Rather than reading 
through 686 pages of text for errors, we 
got the computer to do it for us. We 
wrote a custom program that compares 
the original ASCII file to the scanned 
version, skipping over any stray charac¬ 
ters, blank lines, and formatting errors. 
The software is smart enough to under¬ 
stand when a line of text is missing and 
resynchronize itself as needed. As it 
checks the files, the program creates a 
log file showing each error as it oc¬ 
curred, the error count, and the overall 
accuracy. 

To count errors, we treated a text line 
as a single unit and compared each word 
in that line to the original. For each 
word in the original file that did not ap¬ 
pear in the scanned copy, we added one 
error. At the end of the document, we 
subtracted the number of errors from 
the total word count and then divided by 
the total word count to get the accuracy: 
accuracy = 100 X (word count — 


errors) / word count. 

The time it took to scan each group of 
pages gave us the throughput in words 
per minute. Because we used the "accu¬ 
rate” word count here, we automatically 
penalized any product for scanning 
errors in the process. The graph in fig¬ 
ure 1 shows our results in wpm (words 
per minute); figure 2 charts overall ac¬ 
curacy. Our approach varies a bit from 
that of most vendors who define accu¬ 
racy as the number of characters cor¬ 
rect, not words. Most people will use 
spelling checkers to correct the mis- 
scans, and because spelling checkers 
correct words, we thought that word 
errors would be more meaningful. The 
average word is about six characters 
long, so that would mean that one of our 
errors is about the same as six of theirs. 
For that reason, our numbers won't ex¬ 
actly match those in the vendors' ads. 
When interpreting the graphs, keep 
in mind that accuracy is probably more 
important than speed. The purpose of 
OCR is to enter text accurately. While 
one product may be faster than another, 
if you have to spend a great deal of time 
correcting mistakes, the process could 
be slower than if you typed the text. 


but it wasn't happy under Windows 3.0 in 
real mode. The screen updates scattered 
all over the screen. After the program 
loads, you simply fill the ADF with 
printed sheets, select the type of docu¬ 
ment (i.e., standard or dot-matrix, sin¬ 
gle- or multiple-column), and let 'er rip. 

The 386SX scans in a full page and 
passes it off to the first available 68020. 
As soon as the 68020 starts, the 386SX 
grabs the next page for another proces¬ 
sor. The display tracks each processor’s 
progress, and with most text, the pages 
move through the scanner as fast as it can 
handle them . Our only problem with the 
Parallel Reader is that it requires the 
ADF. It would have been nice to lay a 
book on the flatbed directly, but BREAD 
doesn't allow it. Still, it performs OCR 
well and does it fast (see figure I). 



CDP 9000 and 
TopScan Professional 1.1 


C alera has been into OCR for quite 
some time. That fact was apparent 
when we took a close look at the CDP 
9000: Most of the hardware is dated 
1986. The unit itself just says “heavy 
duty” (sec photo 2), The case is heavy- 



Photo 2: The Calera CDP 9000 contains 
both a scanning unit and a boatload of 
processors . Standard interfaces include 
SCSI , RS-232, and Ethernet. It's not 
pretty, but when it comes to recognizing 
text , this beast is a real beauty . 
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On accurate 

seaming we see 
i to eye for less 
than a G. 


From optical 
character recog 
ration (OCR) to graphics 
scanning, you want accu¬ 
racy. Good reason to look into the new Pentax 
IQ Scan. Another good reason is price. Because 
this one breaks the $1000 price barrier. 

The key to high quality and low price is a 
unique folded optical path and Pentax optics. 
It’s the basis for accurate duplication of the 
documents you scan into your computer. 

But that’s not all. Our optional packaged 
solutions give you an optimized match of 
hardware and software for your application and 
budget. That means OCR with accuracy as high 


as 99.9%. Plus accurate image 
scanning for the most popular 
desktop publishing and imaging 
software packages.. .in Windows?" DOS 
and Macintosh® environments. 

Whatever your application, you want 
accuracy. And a good 
price. On that we see — - 

i to eye. Pentax 
Technologies, 100 
Technology Drive, 

Broomfield, CO 
80021. Phone 303- 
460-1600. FAX 
303-460-1628. 



PENTAX, 

TECHNOLOGIES 


C1990 Pentax Technologies. Windows is a trademark of Microsoft Corp. Macintosh is a registered trademark of Apple Computer. Inc 
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gauge steel, and the sheet feeder looks 
indestructible. In performance, the CDP 
9000 is no lightweight either. It easily 
kept pace with the other top performers, 
particularly on faxed output. 

The CDP 9000 connects to a Mac or 
any PC running Windows 2.x via a West¬ 
ern Digital SCSI card* TopScan Profes¬ 
sional, Calera’s Windows interface soft¬ 
ware, controls all operations of the unit 
through the SCSI connection. Instruc¬ 
tions are also included for connecting the 
CDP 9000 to a Sun workstation through 
the SCSI port and for communicating 


through Ethernet and TCP/IP. We tested 
the CDP 9000 on a 25-MHz 386 DOS 
machine. 

Whoosh! That’s the only way to de¬ 
scribe the scanner on this unit. It is sheet¬ 
fed only and scarfs up 11-inch pages in 
about 3 seconds* From there, the unit’s 
internal processors take over. A casual 
count gave us four 16-MHz 68020s, one 
10-MHz 68000, several dedicated sup¬ 
port processors, and megabytes of RAM 
and ROM* After the processors do their 
job, the finished page and graphic scan 
move to the host and the next page feeds 



WordScan Plus 1.0 

C alera’s software solution, Word- 
Scan Plus, looks nothing like Top- 
Scan Professional (the CDP 9000 soft¬ 
ware). WordScan Plus is a glitzy Win¬ 
dows 3.0 product, complete with all the 
bells and whistles that you’d expect from 
a high-end OCR package. To start a 

Image-Read 2.0 

O ne criterion for inclusion in this 
Product Focus was omnifont capa¬ 
bility. Unfortunately, omnifont means 
different things to different vendors. 
Image-Read from Image-In simply could 
not effectively read anything we fed it 
without the benefit of a prior learning 
session. As a matter of fact, we some¬ 
times couldn’t get useful output even 
after rigorous teaching. 

Image-Read is part of Image-In, a 
modular system that runs under Win¬ 
dows 3.0. To run Image-Read ($349), 
you must buy the Image-Scan and -Paint 
module ($149). A full package with all 
the Image-In enhancements lists for 
$795. 

When Image-Read tried to recognize a 
document without relying on a learned 


Screen 5: Typical of 
graphical OCR packages, 
WordScan Plus lets you create 
templates with just a click 
and drag of the mouse. 

During processing , WordScan 
Plus highlights the regions it 
has completed * 


scan, you select the type of text on the 
page, pick from any predefined tem¬ 
plates, and select either preview or auto¬ 
matic mode (see screen 5). In automatic 
mode, the software just scans each page, 
recognizes the text, and continues on to 
the next page. 

Preview mode brings up a window 
with an image of the entire page. Using 


font file, the output was often unread¬ 
able. The learning facility was easy to 
use. You define ambiguous letters and 
numbers by entering the correct charac¬ 
ter from the keyboard. You can enter up 
to two characters to accommodate liga¬ 
tures, and you can build on an existing 
font file or build a new file consisting of 
just the new characters learned. You can 
also access a bit map of an ambiguous 
character and edit the image so that 
image-Read saves the best representation 
of that character. In fact, the interface 
and the apparent capabilities are im¬ 
pressive. 

Image-Read simply does not do a very 
good job. All too often, it either fails to 
read characters or, even worse, reads 
them incorrectly. It had particular trou¬ 
ble differentiating between lower- and 
uppercase letters. Processing a multiple- 


into the scanner. The Windows software 
definitely feels like something out of the 
1980s. You use it only to set up the page 
scans and monitor the OCR progress, but 
it would be nice to see it running under 
Windows 3.0. 

The CDP 9000 ($21,950 for the PC; 
$31,950 for the Mac) is faster than the 
software-only products and faster than 
the Kurzweil and Caere hardware on 
faxed pages. For large-volume OCR ap¬ 
plications, the CDP 9000 seems almost 
ideal and left us wishing only that it 
could scan books. 


the mouse, you select regions of the page 
in the order you want them recognized* 
WordScan scans the page and then brings 
up its Progress Monitor to show you how 
it’s doing* 

After the last page, you simply enter a 
filename. Your file is saved in one of a 
number of formats, recognized very ac¬ 
curately* WordScan Plus ($995) consis¬ 
tently beat all the other DOS software 
products in accuracy, rivaling only the 
dedicated hardware. 

Recognition speed was about in the 
middle of the pack for DGS/Windows 
products* There were two other features 
that appealed to us. The deferred pro¬ 
cessing mode allows you to scan in a 
bunch of documents and then run Word¬ 
Scan Plus as a background task under 
Windows* When you select between por¬ 
trait and landscape scanning modes, you 
are given the option of reading the pages 
upside down. As software-only products 
go, WordScan Plus’s versatility and ac¬ 
curate text scans place it at the head of its 
class. 


page document was a nuisance. Most of 
the other packages automatically build a 
single file as you feed in one page after 
another. With Image-Read, you must go 
through the manual process of setting up 
a single page each time. You can check 
an “Append to file” option to add subse¬ 
quent pages to the original document, but 
it’s still a hassle having to go through the 
single-page process each time. Image- 
Read also lacks an integrated text editor. 

In the end, Image-Read is not a very 
usable OCR product. Without learning 
sessions, it fails miserably. And even 
after spending an inordinate amount of 
time teaching it the many characters it 
misses, you may still be disappointed 
with the results. If you’re looking for a 
low-end product to perform simple OCR 
chores, you’d be better off with Read- 
Right. 
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THE FIRST SUPER COLOR & GRAY SCALE HAND SCANNER IN ONE! 

“The Colon rtist” 

for IBM PC and MAC 


The ColorArtist Includes: 


* M-6G00 CG: Color/Gmy Scale hand scanner 

- Super Color captures 18 bits per pixel at 200 DPI 
(Captures up to 262,144 Colors) 

- 400 DPI Gray Scale mode 

(Most Color hand scanners don't capture Gray 
Scales) 

- Single pass scan (3 ms/line) 


* Plus Package includes Perceive Personal, a highly 
accurate Omnifont OCR program 


* Includes RainbowArt, a high-end. Color/Gray Scale 
image editing program: 


-Multiple Windows 
-Supports EMS 
-Gray Scale 
Enhancements 
-Zooming/Region 
Defining 


-Real Time Merge 
-Graphics Tools/Gradient 
Shades 

“Editing/Printing/Filling 
-Multiple Undo 




M-800W Plus for Windows 3.0 


* 800 DPI with 64 Gray Scales 

* Includes Image-ln. a * Includes Perceive Personal, 

high-end Gray-Scale a highly accurate 

editing program Omnifont OCR program 



M-800 Plus 

* 800 DPI with 64 Gray Levels 

* Quick-Merge and Pixel Editing 

* Includes PC Paintbrush Plus 

* Includes CAT Reader OCR 


5 

MARSTEK 


CALL FOR YOUR NEAREST DEALER 800 366 4620 


Marstek, Inc 


17795-F Skypark Circle. Irvine, CA 92714 
• Tel: (714) 833-7740 Fax: (714) 833-7813 
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AccuScan 

A ccuScan is a $595 add-in to Scan- 
ning Gallery Plus 5.0, Hewlett- 
Packard’s Windows 3.0 image-handling 
software for the ScanJet and ScanJet 
Plus. After you install AccuScan, run¬ 
ning Scanning Gallery gives you the 
choice between text and image process¬ 
ing. We found it easy to run AccuScan 
without ever cracking open the manual. 
All the buttons are self-explanatory, and 
there is context-sensitive help—if you get 

ReadRight 2.01 

A s we evaluated these OCR products, 
we noted a disturbing trend. While 
the good packages have made impressive 
leaps in bringing true OCR capabilities 
to PC-class machines, the poor packages 
bordered on useless. Unfortunately, the 
good packages not only carry steep price 
tags but also require a substantial hard¬ 
ware investment. OCR Systems’ Read- 
Right came closest to bucking this trend. 

ReadRight has a lot going for it, not 
the least of which is its $495 list price. It 
can run on an XT-class machine and re¬ 
quires only 640K bytes of memory. At 
first glance, these <l advantages" looked 
like the kiss of death, but we were pleas¬ 
antly surprised. ReadRight is capable of 

Perceive 1.0.5 

mnifont technology leaves you with 
precious few options if it cannot 
understand a particular font. Ocron’s 
Perceive combines acceptable omnifont 
features with a powerful learning facil¬ 
ity. On the other hand, the $595 package 
lacks other important features. 

Perceive runs under the Windows 3.0 
interface. Asa page is scanned, the pro¬ 
gram opens two windows, one displaying 
the scanned image and the other scroll¬ 
ing the text as it is read. This makes it 
easy to see characters in context. You can 
disable one or both windows to speed the 
OCR process. 

Recognita Plus 1.1 

5J1# e looked at the DOS version of 
*w Recognita Plus from Recognita 
Corp. of America. Although we received 
a Windows 3.0 version of the program, 
we couldn’t get it to work reliably with 
our ScanJet or ScanJet Plus. The Win¬ 
dows version addresses some of the prob¬ 
lems in the DOS version by offering ad- 


confused, select the help function and 
click on the button you don’t understand. 
AccuScan brings up a clear explanation 
of the function. 

When you’re scanning, you have the 
option of manually selecting text blocks, 
having the computer select text automati¬ 
cal ly, or using interactive mode, which 
lets the system select the text and then 
pause for you to adjust the regions. Ac¬ 
cuScan also has an interesting notching 
tool that lets you bite the corner off a text 
region. 


handling most OCR jobs. 

ReadRight does not yet run under the 
popular Windows 3.0 interface (the com¬ 
pany announced Windows 3.0 support 
while we were writing this review but 
wasn’t able to send us a shipping version 
in time for testing). Still, the existing 
product is very easy to use. You control 
options by function keys. The options 
and associated function keys are dearly 
listed on the main screen. To select the 
type of document you’ll be scanning, 
simply press the F5 function key. You 
can then choose Proportional, Mono¬ 
spaced, or Dot Matrix from a pop-up list, 
A separate Frame Menu brings up a 
graphical display of your document. You 
define a frame with the arrow keys. This 
process would be easier if ReadRight 


With the learning feature enabled, an 
ambiguous character will appear in a di¬ 
alog box along with a number of possible 
options. You can type in up to 10 charac¬ 
ters to define the unknown character or 
choose to skip over it. But Perceive goes 
further. You can move the box surround¬ 
ing the character right or left to enclose 
more of the image. Most OCR packages 
will pick up only a portion of a broken 
character, get confused, and choke. Ad¬ 
justing the image enables you to tell Per¬ 
ceive to look at the whole character be¬ 
fore saving its definition. This takes care 
of the tricky problem posed by broken 
characters. You can also call an extended 
ASCII table and define an entry by se- 


ditional features, including a text editor 
and a search-and-replace mechanism. 

Recognita Plus includes a sufficient 
omnifont capability and some interesting 
learning features. When the program 
runs into an ambiguous character, it 
brings up a window containing the char¬ 
acter’s bit map. It also displays the char¬ 
acter in context. It dims surrounding 
characters while the unrecognized char- 


What AccuScan isn’t is fast. It placed 
□ear the low-middle of our DOS pack, 
with the exception of faxed output. When 
it comes to accuracy, however, Accu¬ 
Scan is appropriately named. It placed 
among the best packages, often achiev¬ 
ing an accuracy rate of 96 percent or bet¬ 
ter. Besides recognizing scanned pages, 
AccuScan can also read TIF or PCX files 
scanned from Scanning Gallery Plus. 
The one shortcoming we found was its 
inability to scan images and text on the 
same page. 


supported a mouse. From the main 
menu, you simply press Enter to initiate a 
full scan-and-read session. 

If you choose this package, you'll have 
to do without some useful perks. Al¬ 
though you can watch text scroll by as 
ReadRight goes about its work, there is 
no way you can interactively teach or 
even correct characters. In fact, Read- 
Right doesn’t even have a basic text edi¬ 
tor, but it addresses this shortcoming by 
letting you access your own editor direct¬ 
ly from the ReadRight menu. ReadRight 
has an option for reading dot-matrix in¬ 
put, but it couldn’t handle our nine-pin 
test document. We think that OCR Sys¬ 
tems has made the right trade-offs to 
keep ReadRight’s price low. You give up 
perks, not functionality. 

lecting from among this set of unusual 
characters. 

While Perceive’s learning features ex¬ 
ceed those of the other reviewed prod¬ 
ucts, it falls short in other areas. Even 
after a complete learning session, Per¬ 
ceive could not handle our nine-pin dot¬ 
matrix document. It doesn’t do deferred 
processing, a feature that can make OCR 
jobs less trying. You can’t load more than 
one font file for a recognition pass, al¬ 
though you can add to an existing font 
file. You may have trouble if your font 
files become too bloated. This is a good 
package, and Oeron has reduced the cost 
from $795 to $595. The new price makes 
Perceive an attractive low-end offering. 


acter is highlighted. In many cases, the 
program also offers its best guess for the 
unknown character. You can then tell 
Recognita Plus to learn the proposed 
character or skip over it. You can also 
enter the correct character from the key¬ 
board. The program builds a user tree 
(i.e., a font file) as you teach it new 
characters. 

You edit an ambiguous character’s bit 
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The Ultimate Systems Machine 


"Although it features extremely fast 
cache, OmniTel's focus is on quality 
and reliability rather than speed- 
Their very clean board has eight 
layers instead of the six often found 
on PC clones, and a full 32MB of 
SIMMS can fit on the board/' 

Benue Zilbergeld 
Computer Currents 


MADE 
IN U.S.A 


386-33 M Hz Motherboard 
64 K Cache 


4Sb 2SpdMHz Motherboard*. 
12SK External Cache 


ISMACH SYSTEMS 
l paitabte in Desktop and 
diver CmtfigitmlrianS' 
tX Class B appnwedwith 
hwnTcl Motherboards 


3S6SX-20MHz 
ipitjji b4K Cache 


1024j 763 

256 colors 
ivilh IMP 


What impressed me the most about 
JSM was the people, the service, and 
he support. With that, USM was able 
atisfy all my needs with high quality 
products at competitive prices." 

Ales johnson 
Jaklmnl, California 
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Pocket Modem 
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b Order OmniTel Products Cali USM Today! 
nCA: 415/623*9040 


415/952-5885 
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408/9800602 OmtriTbl 386-33,64K Cache System $2,495 


714/255-0113 
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415/266-9134 
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714/255-0115 

HE IS'-' & 5X aie trademarks i>i Intel Corporation 


OmniTel 486-25,12SK Cache System $3,295 
OmniTel 386SX-20, 64K Cache System $1,995 

Standard Configuration. 

• 4MB RAM ,70ns 

• I-2MB Floppy Dri ve 

• 1.44MB Floppy Drive 

• 101)MB, 22ms Hard Disk (Toshiba /Conner) 

• VGA-1 MB, 1024 x 768. 256 Colors 

• 101 Enhanced Keyboard 

• Elegant Desktop Case 

• 2 Year Motherboard Warranty 
iMomfflr Option s Additional 



USM Distributors 
43104 Christy Street 
Fremont, CA 94538 
U.S.A. 


OmruTelc 

3500 West Warren Avenue 
Fremont, CA 94538 U.S.A. 
(415) 490-2202 
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A Simple Equation for Choosing OCR 


T he process of choosing an OCR 
package is fairly straightfor¬ 
ward. Ideally, you should take a 
sampling of documents to your 
dealer and run them through the pack¬ 
ages you are considering. If that's not 
possible, you are better off sticking with 
high-end products. Make sure that what 
comes out closely resembles what goes 
in. Otherwise, you will be headed for 
frustration and failure. We can't em¬ 
phasize one point enough: Nothing can 


take the place of accuracy. 

Unless you have reams of documents 
that share a similar font, you should 
choose an omnifont package. The prob¬ 
lem is that omnifont algorithms vary 
widely. Omnifont capability can save a 
tremendous amount of time and effort if 
it works as advertised. For jobs featur¬ 
ing stylized fonts or unusual characters, 
go with a package that combines omni¬ 
font with a learning facility. 

Proofing tools can be valuable if you 


are working with unusual fonts. An in¬ 
tegrated editor, search-and-replace ca¬ 
pability, and a spelling checker make it 
easier to handle OCR errors. A good 
proofer will also save a lot of time, espe¬ 
cially if the alternative is human proof¬ 
ing by eye. 

As always, carefully assess your 
needs. High-volume jobs may require a 
dedicated OCR system. The dedicated 
systems are expensive, but if your work¬ 
load justifies it, It's the only way to go. 


map by clicking bits on or off. This 
means that you can dean up a character 
or separate a ligature into two characters. 
As you improve the character, the pro¬ 
gram keeps trying to recognize it. Once 
the correct letter is offered, you can click 
on the Learn button. Many learning 
packages let you assign several different 
bit maps to a single character. In this 
way, a program can learn to recognize 
different representations of a character to 
account for printing anomalies. This is 


not the case with Recognita Plus. You 
can correct an imperfect character in 
your text file, but you cannot store it for 
later reference because Recognita Plus 
retains only one bit map for each unique 
ASCII character. Therefore, the manu¬ 
facturer suggests that you teach the pro¬ 
gram only correct character patterns. 
Otherwise, you will assign an imperfect 
character to the font table, and the pro¬ 
gram may not recognize the correctly 
printed character later on. This potential 


for disaster dampens the effectiveness of 
an otherwise powerful learning facility. 

Recognita Plus uses a hardware device 
for copy protection. The device attaches 
to the parallel port, in series with your 
printer. With the device attached, we had 
trouble printing reliably to our HP Laser¬ 
Jet III. 

Recognita Plus carries an attractive 
price tag ($495), but if you're willing to 
make sacrifices to save some money, we 
recommend ReadRight. 



Photo 3: The 

Kurzweil K5200, 
aided by its own 
processing unit 
(shown at left), 
proves that the 
professional 
OCR has arrived. 
If you have 
demanding 
documents 
and can 
justify the 
cost , the 
K5200 can 
do the job . 


Discover 386 5.0 and the Kurzweil K5200 


X erox Imaging Systems' Discover 
386 and the Kurzweil K5200 Intel¬ 
ligent Scanning System are two birds of a 
feather: Like eagles, they're swift and 
sure; like ostriches, they're ugly as can 
be. The software for both is PC-based 
character mode with a difficult inter¬ 


face. We found it easy to get buried under 
piles of obscure menus. The upside is 
that the software does what it's supposed 
to do—faster and more accurately than 
almost any other tool in this review. 

The big difference between the two 
isn't software, it's hardware. Discover 


386 ($599) runs on your PC and uses 
your scanner and the PC's processor. 
The $19,950 K5200 {see photo 3) con¬ 
nects to the PC through a Western Digital 
SCSI card and is run by a dedicated 
AMD 29000 RISC processor running at 
25 MHz. Our test unit came with 8 MB 
of RAM installed. Dressed up in Xerox 
pink and beige, the scanner has a flatbed 
base with an ADF. You can use the 
K5200 as an image scanner to scan TIFF 
files. Because the K5200 comes with its 
own processor, you don't need a very fast 
host to support it. We used a 25-MHz 
386, but if you're going to dedicate a ma¬ 
chine to driving the K5200, this might be 
a good way to use one of your old ATs. 

To scan pages, you just put them in the 
scanner's document feeder, select the 
appropriate options, and press Go. There's 
no preview mode, and you can't see 
what's happening until the scan is com¬ 
plete. To select from the many options, 
you press letter keys to move from menu 
to menu. Once you get the hang of it, it's 
not too bad, and most documents can 
be scanned using the default settings. If 
you find yourself using a special group of 


236 BYTE* APRIL 1991 









Introducing Trident’s Impact'" Board!" A super VGA card with real performance 
differences. 

Like the power to produce stunning graphics with superb detail!* Or a palette of 
256 different on-screen colors for presentations that scream. 

And real upgradability. The Impact'" Board allows you to easily add low cost 
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So get the real thing—a Trident Impact'" VGA Board—and get noticed. 

Cali 800.348.8808 for information and a dealer near you. 
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settings, you can save these and recall 
them from a file later. 

“Impressive” doesn't adequately de¬ 
scribe this software. It’s incredibly fast 
and extremely accurate. The purpose of 
OCR is to convert printed material into 

AccuText 2.0 

A ccuText ($799) is Xerox's OCR of- 
fering on the Mac platform. Accu¬ 
Text uses the same Intelligent Character 
Recognition system as the Kurzweil 
K52Q0 and the Discover 386 (described 
above) . ICR combines an omnifont algo¬ 
rithm with lexical context. Using almost 
any Macintosh text editor, you can build 
a user dictionary of special terms to help 
when you are dealing with documents 
containing esoteric terminology. How¬ 
ever; AccuText does not have a learning 
facility. OmniPage on the Mac took ad¬ 
vantage of its learning features to signifi¬ 
cantly outperform AccuText on the nine- 
pin dot-matrix test. 

AccuText includes a nice utility for de¬ 
ferred processing. You can load your 
image files into a TIFF queue, order the 
jobs in any way you choose, and batch 
them up for processing. 

The program also includes a utility for 
loading AccuText documents directly 


text, and that 1 s clearly where Xerox put 
its efforts. The only two things we'd like 
to see fixed are Discover 386's inability 
to handle dot-matrix text {the K5200 can 
do it), and the K5200's flatbed scanner. 
The manual cover for the scanner opens 


into HyperCard stacks. You can put an 
entire file on a single card, store each 
page on a separate card, or house each 
block of text on separate cards. AccuText 
supports all the major Macintosh file 
formats. 

Tiger Taming 

It’s a hard call, but if your OCR work¬ 
load justifies a dedicated system, we rec¬ 
ommend the Kurzweil K5200. It comes 
closest to what OCR should be. You sim¬ 
ply place pages in a feeder, press a key, 
and watch it go. It’s fast, accurate, and— 
for the most part—hassle-free. Although 
it costs a bundle, you'll recover a good 
bit of that expense by avoiding many 
worker-hours of proofing, rescanning, 
and troubleshooting. The Calera CDP 
9000 and Caere Parallel Reader are also 
excellent, but the K52O0's speed and ac¬ 
curacy gave it the edge. 

If your needs are less demanding and 
don't warrant expensive hardware, you 
can choose from a number of good soft- 


from one side, not the end, like most 
scanners. If you're scanning books, you 
can insert only one side of the page. To 
scan the other side, you would need to 
turn the book over, but the K5200 soft¬ 
ware can't handle upside-down pages. 


ware products. On the PC side, we really 
like Calera's WordScan Plus. It's fast, 
accurate, and dependable. When our co- 
workers needed an OCR job done fast, 
we often turned to Calera. For $995, you 
get highly accurate omnifont capability 
and all the amenities you expect from an 
OCR package. 

If you're on a Macintosh platform, we 
recommend OmniPage for the Mac, At 
press time, a version of OmniPage Pro¬ 
fessional was not yet available for the 
Mac, but it is forthcoming. In lieu of the 
full package, we suggest that you pur¬ 
chase OmntTrain to add trainability to 
the product. 

OCR has finally arrived, as long as 
you catch the right bus. A bad package 
will drive you mad, while a good pack¬ 
age will tame the paper tiger. ■ 


Stanford Diehl and Howard Eglowstein 
are BYTE Lab testing editors . They can 
be contacted on BIX as "sdiehV* and 
“heglowstein, " respectively. 


COMPANIES MENTIONED 


Caere Corp. 

(OmniPage 386 3,0, 
OmniPage Professional 1,0. 
OmniPage Mac 2.12, 
Parallel Reader 1.0) 

100 Cooper Court 
Los Gatos, CA 95030 
(408) 395-7000 
fax: 408-354-2743 
Circle 1401 on Inquiry Cord. 

Calera Recognition 
Systems, Inc, 

(CDP 9000, WordScan 
Plus 1.0) 

2500 Augustine Dr, 

Santa Clara, CA 95054 
(408) 986-8006 
fax: (408) 986-1440 

Circle 1402 on Inquiry Card. 


Hewlett-Packard Co. 
(Scanning Gallery Plus 5.0 
with AecuScan) 

Customer Inquiries 
19310 Pruneridge Ave. 
Cupertino, CA 95014 
(800) 752-0900 
fax: (208) 344-4809 

Circle 1403 on Inquiry Cord, 

Image-In, Inc, 

(Image-Read 2.0) 

406 East 79th St. 
Minneapolis, MN 55420 
(800) 345-3540 
fax: (612) 888-3665 
Circle 1404 on Inquiry Card. 

OCR Systems, Inc, 
(ReadRight2.0i) 

1800 Byberry Rd. 
Huntingdon Valley. PA 
19006 

(800)233-4627 
fax: (215) 938-7465 

Circle 1405 on Inquiry Card. 


OcrcHi, Inc. 

(Perceive 1,0.5) 

3350 Scott Bivd, 

Santa Clara, CA 95054 
(408) 980-8900 
fax:(408)980-5100 
Circle 1406 on Inquiry Card, 

Recognita Corp. 
of America 
(Recognita Plus 1.1) 

1250 Oakmead Pkwy, 
Sunnyvale, CA 94088 
(408) 749-9935 
fax: (408) 730-1180 
Circle 1407 on Inquiry Card. 

Xerox Imaging Systems 
Datacopy Kurzweil 
(AccuText 2.0, Discover 
386 5.0, Kurzweil K5200) 
185 Albany St. 

Cambridge, MA 02139 
(800) 248-6550 
fax: (617) 864-4186 
Circle 1408 on Inquiry Card. 


Man u fact u rer s of 
other products used in 
this review; 

Hewlett-Packard Co. 
(ScanJet Plus) 

Customer Inquiries 
I9310 Pruneridge Ave. 
Cupertino, CA 95014 
(80O) 752-0900 
Circle 1409 on Inquiry Card, 

Microtek Lab, Inc. 
(MS-II, MSF-4O0G) 

680 Knox St. 

Torrance, CA 90502 
(213)321-2121 
fax: (213) 538-1193 
Circle 1410 on Inquiry Card. 
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O ptical character recognition can 
be a time- and money-saving al¬ 
ternative to rekeying hard-copy 
documents or electronic files for¬ 
matted by an archaic word processing 
system. It can also be a frustrating tech¬ 
nology riddled with its own time traps, 
especially if you don't understand its 
limitations, according to some compa¬ 
nies that have used OCR for years. 

Their advice: Be sure you are clear 
about what you want OCR to do, and 
don't expect magic. 

“Many employees thought that the 
OCR system would allow them to place 
any document in the scanner and instant¬ 
ly receive a usable file ready for the word 
processor/' notes Sunny Anderson, who 
is manager of the OCR operation at the 
Denver law offices of Berenbaum & 
Weinshienk, P.C, “They weren't pre¬ 
pared for the fact that they'd have to per¬ 
form some cleanup work depending on 
the condition of the incoming docu¬ 
ment.” 

But those who understand OCR's lim¬ 
itations can be rewarded with fewer man¬ 
ually keyed documents, a partial taming 
of the paper tiger, and possibly, like the 
State of Delaware, the front end to a 
document management system, Evan 
Wilner, public advocate for the State of 
Delaware, represents the rate and service 
interests of the state's 650,000 citizens 
with regard to public utilities. Headquar¬ 
tered in Wilmington, he and his staff 
often work on cases stretching across 
several weeks and sometimes generating 
2000 pages of text, Wilner’s OCR and 
document management system allow for 
a central database with full text search¬ 
ing capabilities, so the staff can browse 
through previous testimony. If, for exam¬ 
ple, an expert witness recalls only a por¬ 


tion of some crucial evidence, Wilner 
can instantly retrieve the full text of ear¬ 
lier testimony, refresh the witness's 
memory, and plan that day's briefs and 
arguments. 

A Growing Market 

A recent survey conducted among BYTE 
readers tracked interest in OCR used in 
document storage and retrieval systems 
(where documents exist as editable text 
files, not solely as archival images) and 
in the more traditional hard-copy and 
electronic-file conversion systems. 
Twenty-two percent of respondents 
said they currently used OCR in their op¬ 
erations, tied primarily to PC-based sys¬ 
tems. Macintosh and PS/2 platforms ac¬ 
counted for 23 percent and 20 percent of 
the systems, respectively. Half of those 
who already ran OCR said they planned 
to expand their systems in the coming 
year. PCs remained the dominant plat¬ 
form, but PS/2-based products outpaced 
Macs (21 percent versus 17 percent) for 
those looking toward the future. 

Those using OCR ranked document 
storage, data entry, desktop publishing, 
and general business correspondence as 
the primary applications for their sys¬ 
tems, Only 5 percent said they currently 
used OCR as part of a networked docu¬ 
ment management system, although 15 
percent said they planned to install such 
a system in the next year. 

BIS/CAP International, a market re¬ 
searcher based in Norwell, Massachu¬ 
setts, also identifies potential growth in 
such systems. According to Jane Stan¬ 
hope, associate director of the Image 
Management Systems Service, new in¬ 
stallations of all document management 
systems (archival and editable) in 1990 
totaled 1357, with revenues of $910 mil¬ 


lion, for an installed base of 2841, New 
installations in 1995 are expected to rise 
to 22,786, with revenues of $12.6 bil¬ 
lion, for an installed base of51,557. BIS/ 
CAP expects workgroups ranging in size 
from 3 to 15 workstations to account for 
a significant portion of those gains. In¬ 
stallations of that size nose by 446 in 
1990, on revenues of $229 million, for an 
installed base of 995 systems. But by 
1995, the numbers could rise to 6819 
new installations, with revenues of $2.9 
billion, for 15,871 systems. 


A Publishing Tool 

Reader's Digest Association (Pleasant- 
ville, NY) is in the process of implement¬ 
ing a Unix-based accounting system that 
eventually may depend on OCR, accord¬ 
ing to Vane Lashua, applications devel¬ 
opment manager for PC applications. In 
the meantime, the publishing house uses 
Calera's WordScan Plus to convert into 
ASCII files mailing lists and book or 
magazine manuscripts that lack electron¬ 
ic files. 

“The editor will just put the manu¬ 
script into the hopper [the automatic 
document feeder on a Hewlett-Packard 
ScanJet], and in no time, 20 to 30 pages 
will be scanned in," says Lashua, “We 
can scan both sides of a stack of paper 
and collate the pages. Also, if the manu¬ 
script is in a two-column format, the 
scanned file will come out as a single- 
column galley with the type in logical 
order,” 

But over time, Lashua has learned the 
limitations of OCR as much as its capa¬ 
bilities. “Typically, if we have massive 
amounts of information to capture, well 
just give someone a manuscript and let 
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them crank it out by keying the informa¬ 
tion in on a computer. It's much more ac¬ 
curate and much quicker than scanning 
because we have less cleanup to do with 
the files.” 

The company recently completed a 
glossary culled from 500 pages of type¬ 
written material in a variety of column 
formats and typefaces. We made the de¬ 
cision to rekey the job on a word proces¬ 
sor rather than using OCR and then go¬ 
ing back to dean and sort everything,” 
says Lashua. “Human typists will make 
accommodations if a column is not 
aligned properly. If the OCR system sees 
a column isn’t aligned with the others, it 
will make a new column.” 


Power to the 
Public Advocate 



Evan Wilner, State of Delaware 


The Delaware Public Advocate’s office 
runs "garden-variety” 12-MHz 286 and 
16-MHz 386SX machines with Calera’s 
WordScan Plus in both hardware-assisted 
and software-only versions. The hard¬ 
ware-assisted version—WordScan Plus 
AT—sits in the slower 286, while the 
software-only WordScan Plus runs on 
the 386SX. Evan Wilner also uses Xerox 
DataCopy internal fax boards to feed in¬ 
formation directly to his OCR system. 

Wilner evaluated OCR systems based 
on the time and effort required to convert 
a document from its original state to be¬ 
ing in the word processor “ready to drive 
the laser printer.” Wilner is particularly 
happy with WordScan’s integration with 
Microsoft Word for Windows. A new 
macro capability lets him drive the OCR 
system via a pull-down menu in the word 
processor. 

Today, the considerable enthusiasm 


for the OCR system in Wilner’s office is 
spilling over into other departments. 
Wilner was called into the Delaware 
Court of Chancery to provide a demon¬ 
stration of the system. 


Defense Support 

Rockwell international's North Ameri¬ 
can Aircraft Division (El Segundo, CA) 
used OCR to help create technical speci¬ 
fications and manuals for Department of 
Defense contracts for the Bl-B bomber 
project, according to Sandra Alcorn, 
computer systems analyst. Each of the 
approximately 100 engineers in the proj¬ 
ect engineering group used a Macintosh 
to produce documentation and corre¬ 
spondence. The individual workstations 
were connected to a central Oracle data¬ 
base, which Rockwell customized to 
provide for automatic updates whenever 
one of the engineers made a change to a 
drawing. 

The divison ran a networked imaging 
system that cuts down on the volume of 
paper generated and speeds access to 
files. Some documents, however, needed 
to be altered, and in those cases, the 
group used a Kurzweil K520G scanner to 
convert documents into ASCII or other 
formats. 

" We run Interleaf on four Sun 386is. 
If we need to make a change on a propos¬ 
al, I scan it in, convert it to Interleaf for¬ 
mat, and enter the changes using Inter¬ 
leaf publishing software," Alcorn says. 

Tlse Kurzweil scanner is connected to 
an AST 386, which holds the OCR soft¬ 
ware, as do the four Sun Microsystems 
workstations. 

Alcorn says most of the OCR problems 
she’s encountered result from poor orig- 
nals or text type smaller than 9 points. “I 
recently tried to OCR 6-point type in a 
two-column format. Some of it scanned 
really well, other parts not very well at 
all. This document happened to be in a 


Sandra Alcorn , Rockwell International 



serif typeface. The system has a little 
more trouble with serif than sans serif.” 

Before choosing an OCR system, Al- 
corn advises buyers to analyze their spe¬ 
cific needs carefully. “What’s more im¬ 
portant for you: text or images? What 
about formatting? Do you have a large 
amount of information that’s tied to hard 
copy with no electronic files? Then pay 
attention to text verification and how 
well the scanner scans text.” 


Directory Assistance 

TravelSouth USA (Atlanta, GA) uses 
Xerox’s AccuText 1.1 software running 
on a Mac Ilex to produce a 500-page 
directory for an annual trade show of 
southern travel agents and tour opera¬ 
tors. Tricia Sheldon, special projects co¬ 
ordinator, gleans directory information 
from questionnaire responses she re¬ 
ceives from 700 convention delegates. In 
the past, the company hand-entered all 
the responses, which included company 
names and addresses and answers to bus¬ 
iness questions. "That was a big waste of 
time,” she concedes. 

A second element of the mailing is the 
recordi ng of bingo numbers used by dele¬ 
gates to set up appointments with show 
exhibitors. That information also had 
been entered and proofread by the four- 
person office. 

In total, the two phases required about 
three weeks of staff time. "We spent 15 
full days calling numbers back and forth 
to each other,” Sheldon recalls. 

After the first run-through using OCR 
equipment to produce the latest direc¬ 
tory, Sheldon says the results were mixed 
but generally positive. “OCR did some 
things we wanted and didn’t do some 
other things we had hoped it would do.” 

Although she designed her question¬ 
naire so that it could be easily scanned 
using the company’s HP ScanJet Plus, 
the OCR software labored over the in¬ 
consistencies that were among the re¬ 
sponses. “Some replies were typed in all 
caps, some were upper- and lowercase.” 
Because of these vagaries, the staff still 
devoted more time than anticipated to 
proofing files. Phase two, the entering of 
bingo numbers, proved more efficient, 
Sheldon says. 

Sheldon evaluated several varieties of 
software by taking samples to a local 
dealer and spending about two days test¬ 
ing for accuracy and speed. “AccuText 
let me select fields. I could tell it to scan 
this block of information and that block 
of information. That worked well with 
our forms,” she notes. 
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OCR Law 



Sunny Anderson, 

Berenbaum & Weinshienk , P. C. 


Sunny Anderson, of Berenbaum & Wein¬ 
shienk, P.C., credits OCR with taming 
the compatibility problems the office 
faced when documents arrived from var¬ 
ious sources. Anderson says the law firm 
was continually sending documents out 
to be scanned or put to disk before it de¬ 
cided it might be quicker and easier to do 
the work in-house. 

The firm uses Caere’s OmniPage 386 
running on a Morse 386SX with 4 mega¬ 
bytes of RAM and two 32-MB hard disk 
drives, and a Hewlett-Packard scanner. 
Occasionally, Anderson also uses HP’s 
Scanning Gallery software for capturing 
graphics. She says that speed and price 
were the main selection criteria for 
choosing the system. 

Anderson reports that passing docu¬ 
ments through a spelling checker has sig¬ 
nificantly shortened the cleanup time. 
She has also built a set of WordPerfect 
macros that strip out unwanted format¬ 
ting characters and ready the file for a 
final pass through the word processor. 
But the system occasionally misreads 
some characters—an S for an 8, for 
example. 

Anderson’s advice to anyone consider¬ 
ing OCR is to determine the volume of 
documents that will be fed to the system, 
as well as their overall quality. “And 
make sure you have someone on staff 
who is competent and is willing to be 
trained for the system,’’ she cautions, 
“because you will become dependent on 
that person.’’ ■ 


Alan Joch is a technical editor for the 
BYTE Lab. Rick Grehan is the director of 
the BYTE Lab. You can contact them 
on BIX as “ajoch ” and “rick^g, ” re¬ 
spectively. 



Count yourself in with 
the Wildcard 88™ 


• Supports XT Turbo mode CPU 
clock speeds of 477. 7.15 and 9.54 
MHz 

• 10 MHz CPU clock frequency 

• Supports up to 32K Bytes of 
onboard BIOS EPROM 

• Small 2"x4" form factor 

• Bios available for easy integration 

• Onboard DRAM controller for 
easy system design 

• Onboard bus controller supports 
XT I/O channel 

M agatel is expanding the 
Wildcard family to offer you 
more development flexibility. 

The Wildcard family offers 
the lowest cost, smallest 
footprint solution for your XT 
class system. It integrates all 
functions of the IBM PC. XT® 
motherboard minus DRAM and 
DRAM drivers. All on a circuit 


• Supports 8087 co-processor 
operation (with socket) for high 
speed numeric data processing 

• Reduces XT parts count by 75% 

• Supports up to 640K of system 
DRAM 

• Onboard sound generator 
supports speaker control 

• Improves total system reliability 

• Reduces overall system costs and 
factory overhead 

• Onboard Keyboard Controller 

card the size of a business card. 
For more information call us 
today. 

Megatel Computer 
Corporation 

125 Wendell Ave., Toronto. 
Ontario M9N 3K9 
(416)245-3324 
FAX (416) 245-6505 

Wildcard 88™ Is a trademark of Megatel Computer Corp. 
IBM PC. XT are registered trademarks of IBM Corp. 


megatel 


Circle 172 on Inquiry Cord. 
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RUNS RINGS ‘ROUND 



After I struck out with dBASE, Paradox, and 

nobody, but nobody believ 
our customer tracking and 


...but when I came back that afternoon with a 
complete, customized Alpha FOUR’ application, 
even Marge was impressed. 



At our Monday 
morning staff 
meeting, I 
announced 
I was going 
to automate 
our sales 
tracking and 
invoicing 
system later 
that day. 

Skepticism ran high. "Paul, you promised me an application 
like that two years ago” said Marge. ‘You couldn’t do it, and neither 
could that dBASE programmer you hired. If II never happen!” 

On the other side of the room, Tim, a new hire whispered to 
Richard, “I didn't know the boss was a programmer, too." 

"He’s not” said Richard. "Couldn’t write code to save his life. 
But he keeps trying because he thinks it’s critical to die business,” 

I’d already tried three times before to program a database: 
first with dBASE (much too complicated). Then 1 tried Q&A (not 
powerful enough). Then I bought Paradox (just like dBASE), AH 
were either too complicated, or not capable enough for our needs. 

This time, I was confident. Why? Because I Just bought Alpha 
Four, the relational database for non-programmers like me. I spent 
45 minutes over the weekend with Alpha Four’s audiocassette 
tour. So I knew’ how easy application design with Alpha Four 
would be, even the first time. 

I knew within hours, I'd be able to build a fully relational 
customer tracking and billing system, complete with custom 
menus, beautiful screens and extensive help messages for error 
free data entry. 

And that’s exactly what 1 did. You should have seen Marge’s 
face when the first, perfeedy formatted invoice came off the 
printer. 


up a system of menus, submenus, and procedures based on the 
outline 1 laid out. 

MY REPORTS LOOK GREAT 

Alpha Four’s report writer was even more impressive. 1 
“painted” reports and invoices on-screen. They look exactly like 
I wanted them to—much better than our old paper forms. 

I’LL NEVER KEY IN DATA 
TWICE AGAIN 

I always ran out 
of power with other 
simple-to-use databases; 
they weren’t relational. 

With Alpha Four, I 
created different 
databases for cus¬ 
tomers, invoices 
and inventory and 
then related them 
into a “set,” fust by 
drawing on-screen, 
a diagram of die 
links between the 
databases. 

Now, we never 
have to enter the 
same information 
more than once. 

New invoices can be generated for existing customers without 
having to re-enter their information—we just ‘ftook it up” in 
our customer database, 

TOTAL COMPATIBILITY WITH 
dBASE FILES 



I DEVELOPED 
MY 

APPLICATION 
IN MINUTES* 

I designed my appli¬ 
cation with Alpha Four’s 
unique "application out- 
liner 1 .’ It automatically set 



And I was delighted that Alpha Four is totally compatible 
with dBASE .dbf files. Our mailing list went right into the new' 
application without even having to convert the files! 

FASTER, MORE ACCURATE DATA ENTRY 

Alpha Four has ail the features of an advanced database, 
but they’re all simple enough for me to use. When you enter 
data, you can automatically change the case of letters from 
lower to upper. You can display data entry templates for for¬ 
matted fields like phone numbers, or skip over fields when 
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ed I could automate 
billing process myself. 
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Total 

*1.699.15 


~$ALPHA 


certain conditions 
are met Of course, aLL cal* 
dilations are performed 
automatically. 

Look-ups are super flexible. Display 
information from a look-up database in a 
multi-column window anywhere on the 
screen. Select from the window and Alpha 
Four automatically fills in the related information. For example, 
enter a part number, and have Alpha Four automatically enter 
the correct description and price. 

SAVE $450 WITH THIS AD! 
SPECIAL OFFER: $99 UPGRADE 
FROM YOUR EXISTING 
QffA MANAGER* 

If you already have any database software, integrated pack¬ 
age or mail list manager, or if you are currently using 
your spreadsheet to manage data, you can upgrade to 
Alpha Four for just $99. 

NO RISK OFFER! 

And it’s hilly guaranteed. If you're 
dissatislied, return Alpha Four 
within 60 days for a full refund. 

This is a limited-time, one-copy- 
per-organization offer, available 
from Alpha Software, or 
through your local dealer. 


^Qualifying packages include: 
programming databases (dBASE® II, 

III, and iy Paradox, Clipper® Fbxbase® 
Fox Pro® Revelation, etc.), flat-file 
databases (Q&A® Pf^S:Professional File® 
Rapid File® etc.), integrated packages (Microsoft Works® 
PFS:First Choice® Lotus Works® etc.), and mailing list managers 
(Fastpack Mail, etc.) or spreadsheets with databases (Lotus 
1-2*3? QuattroPro®). 

All trademarks are registered with the appropriate companies. 


HOW TO ORDER 

Mail the coupon below 
to Alpha Software or take it 
to your local dealer to pick 
up your Alpha Four LTpgrade 
Kit. Remember to bring 
proof you have an existing 
qualifying product * 

For Fastest Service 
Call: 1-800-852-5750, Ext. 
117 Orders Only Hotline: 
1-800-336-6644 Or Fax 
the order form to: 
1-617-272-4876 

In Canada Calf 1-800-451-1018, Ext. 117 Or fax your order 
to: 1-416-365-1024 Or mail coupon to: Alpha Software Corp., 

626 King Street, Suite 301, Toronto, Ontario M5V1M7 


— 




Alpha FOUR 
$99 Upgrade 

(SUGGESTED 
Wild RETAIL *549) 


ALPHA 

SOFTWARE CORPORATION 
One North Avenue, Burlington, MA 01803 

1-800-852-5750, Ext 117 

\TC , C! Please send me Alpha Four relational database for non- 
I JJiOl programmers for just $99 {SRP: $549), plus $8.50 
shipping and handling. I understand it is fully guaranteed and l may 
return it within 60 days for a full refund. I have enclosed die cover 
page of my existing qualifying product* manual (or original diskette). 

Method of Payment: □ Check Enclosed Diskette Stee: Q 3 to" GD 5 to" 
tS Charge my credit card: H VISA H] MasterCard H Amer Express 


Card#. 

Name_ 


. Exp. 


fe| ALPHA 

Onn MdrCti Avenue, Buxlington. MA 


Address^____________. 

Circle 317 on Inquiry Cord. City, State, Zip- 

^ Daytime Phone ( )_(In case we have questions about your order) 
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The BASIC of the 1990s? 


LAMONT WOOD 


Y ou have data. And you want to 
make some sense out of it. You 
want to write a program that 
will probe, sort, or otherwise 
arrange ail the information. In 
other words, you need to do some quick- 
and-dirty end-user programming. Fotget 
elegance. Forget maintenance. You want 
answers. And you want them now. 

Since the late 1970s, we've had BASIC 
in various incarnations. In 1978, with 
some excitement and an 8K-byte RAM 
board, L fired up a 4K~byte version of 
BASIC and flipped through a dozen 
pages of stapled in struct ions “and de¬ 
cided I didn't need to read them. A list of 
the three dozen command words was 
enough. Sound familiar? 

The rest was then up to you. You 
slapped on GOTOs and GGSUBs to 
patch the holes you discovered in your 
original conception until you had some¬ 
thing that worked—although after a 
point, even you couldn't say how. 

Tight, cryptic code was in vogue, as 
restricted RAM meant that you were 
constantly looking over your shoulder 
with the free-memory statement (FRE). 
You'd even overhear school kids arguing 
about how many parenthetical brackets 
they needed in a particularly monstrous 
function statement they were hacking 
out, as if they were conjuring up a spell. 

But this is the 1990s. Now we have 
object-oriented programming (OOP)— 
some say “hyper-programming"—for 
the masses. Data, which you probably al¬ 
ways thought of as numbers and text, has 
become objects that include graphics and 
reside in containers. GOTO and GOSUB 
have been banished, and programming 
languages use a prolix “self-comment¬ 
ing” syntax that reads like the English 
of strangely dictatorial kindergartners; 


writing those statements, of course, re¬ 
quires the following of tight rules. 

Even most conditional commands 
have fallen from favor, probably because 
they require analysis from the reader 
and, therefore, are not self-commenting. 
You still have to be concerned about 
memory capacity, but now the talk is of 
megabytes. Documentation takes the 
form of book-length manuals, of which 
there usually needs to be more than one. 

So is quick-and-dirty programming 
still possible? To find out, I wrote a 
BASIC program for a phone expense 
problem (see below), and then I tried to 
solve the same problem using Hyper¬ 
Card, SuperCard, and Spinnaker Plus 
for the Mac (using a Mac SE and a Mac 
Ilex) and using ToolBook, Spinnaker 
Plus, and HyperPad for the PC (using a 
16-MHz 386 with a Hercules display). 
Without going into every feature of these 
packages. I've tried to provide a compar¬ 
ative perspective of them by using each 
to create a real-world application. 

I used each package to read through a 
comma-delimited ASCII data file that 
contained 1944 items (approximately 
120K bytes). Each record, which was a 
line ending with a carriage return, had 
six fields—internal number, date, nu¬ 
meric amount, code number, comment, 
and null (which you were to ignore)—de¬ 
tailing expense transactions from 1985 
through 1990. The programs analyzed 
yearly phone expenses by searching 
through the file for every record that 
contained the word phone or Phone in the 
comment field and adding its amount to 
the total for that year. 

And the answer, of course, is yes, 
quick-and-dirty programming is still 
possible. However, it's like working in 
the presence of your mother, who won't 



let you get dirty. As for “quick”—well, 
that word may have to be dropped from 
common usage. 

Our Old Friend BASIC 

The GWBASIC version of my program 
consists of 15 lines that take up about 450 
bytes on disk. It runs in 15 seconds. The 
program listing (see listing I) looks fair¬ 
ly cryptic, but the main thing to notice is 
that FOR.. .NEXT causes the program to 
loop 1944 times between that statement 
and the following NEXT statement* 
INSTR checks for the word phone or 
Phone in the comment field—the CM$ 
string. The MID$ function extracts the 
year (5 to 0) from the date field, and VAL 
changes the year and the amount from 
text style (as they are represented in the 
data file) to numeric values. The array 
(dimensioned in line 40) allows you to re¬ 
fer to data by its position on a list. In this 
case, although array A has values from 0 
to 90,1 use only 85 to 90. 

If INSTR finds phone or Phone , the 
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year value D is extracted* the amount 
value (AMT$ converted to the numeric 
value ^4) is added to the amount in item D 
of list A , and then item D and the com¬ 
ment field are printed on the screen. 

The OOP Approach 

With OOP* you don’t just start writing 
code. First, you construct a screen, plac¬ 
ing objects on it by clicking on the soft¬ 
ware's tool icons. Objects are generally 
fields or buttons, A field and a button 
can each contain a program written in a 
script language * which runs when you 
click on it with a mouse or when it re¬ 
ceives a “message” from another object, 
(While the script languages don't offer 
GOTO or GOSUB* you can accomplish 
major vectoring by sending a message to 
the script in another object* telling it to 
take over.) A field also can contain data. 
Fields come in varieties—for example, 
for painted or drawn graphics, for for¬ 
matted data* and for screen labels. 

Thus* you have objects* you can assign 


data and programs to them* and you can 
change the data and invoke the programs 
at will. You can also move them around 
on the screen (but this is not illustrated 
by this example), 

A further embellishment of the ob¬ 
ject-oriented script languages I exam¬ 
ined is that they have not one but many 
screens stacked on top of one another. 
The background is the screen page whose 
contents show on all the layers (or pages 
or cards—nomenclature varies) stacked 
above it. Since you can selectively dis¬ 
play or turn off the contents of each layer* 
you have enormous control over what you 
see. You can even do animation. But for 
the quicksand-dirty programmer, the 
multilayer approach can be a nuisance. 
You probably take no notice of whether 
you are pasting your fields on the back¬ 
ground or on some other layer, which 
leads to headaches later on when you try 
to refer to those fields from a script. 

That being the case* the first step I 
took for each package was to lay down 


BVTE 

■ OBJECT-ORIENTED SCRIPT 
LANGUAGES 

■ WHAT THEY DO 

Most script languages provide 
lavish displays that let you 
program graphically, using 
"buttons"' and other objects to 
represent actions defined by 
"scripts." They offer an alternative 
to BASIC for building small 
applications. 

■ WHAT YOU LL DISLIKE 
Although programming may 
become easier, an application 
written in one of the reviewed 
object-oriented script languages 
will run many times slower than 
the same application written in 
BASIC. In the test application, the 
BASIC version ran 16 to 40 times 
foster than any of the script 
versions. 

■ WHAT WE RECOMMEND 

For the Mac, HyperCard is tuned 
for running applications rather than 
writing, while SuperCard offers 
more authoring tools and features. 
For the PC, ToolBook is likely to 
become the de facto standard for 
Windows. And if you need to 
develop for both the Mac and the 
PC, consider Spinnaker Plus, 
which is available in Mac and PC 
versions. 



five fields to contain the input data and 
another six fields to display the results. 
After 1 created* placed* and sized the 
fields, I gave each a mnemonic name that 
had meaning within the program's con¬ 
text (e.g.* “itemdate” and “amount”). 

The next step was to create a button 
and write a script for it that would input 
the date, total the desired numbers* and 
display them in the results fields. The 
packages offer syntax checkers or debug¬ 
gers with error messages. As a program 
went through the file, the inputs were 
displayed to reassure me that something 
was happening and that it was consistent 
with the BASIC program. If the inputs 
were not displayed, the run times were 
about one-third faster. 

I found that I could spend an infinite 
amount of time fiddling with the appear¬ 
ance of a screen; the packages generally 
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SCRIPT LANGUAGES 


Listing 1 : A BASIC test application. This program analyzes phone expenses by 
year, ft reads through a comma-delimited ASCII data file where each record 
has six fields. The data details expense transactions from 1985 through 1990. 


10 KEY OFF: CLS 

20 LOCATE 2, 27: PRINT 11 VERSION FOR GWBASIC" 

30 OPEN "1% "D-DATACMA.ASC" 

40 DIM A(90) 

50 FOR N-l TO 1944 

60 INPUTtfl, N$j D®* AMTS, CD®, CM®, NULl® 

70 X=INSTR(CM$, "phone"): T=INSTR(CM® J "Phone") 

80 IF X-0 AND Y-0 THEN GOTO 150 
90 A-VAL(AMTl) 

100 D-VAL(MID($(D$, 7, 2)) 

110 A(D)=A(D)+A 

120 LOCATE (D-SO), 30: PRINT USING "WH .##'■ ; A(D) 
130 LOCATE 15, 15: PRINT SPC(5Q) 

140 LOCATE 15, 15: PRINT CMS 
150 NEXT N 


included optional field borders, button 
icons, dip art, and elementary drawing 
and painting tools to spruce things up. 
It*s best to be philosophical about all 
this: It is said that the majority of effort 
that goes into any program is put into the 
display of the information and the intan¬ 
gibles involved, rather than into simple 
data processing where there are no intan¬ 
gibles. With OOP packages, you just get 
more results for your tinkering. 

The interface screens of each package 
offer an optional “message box” where 
you can type in commands for immediate 
execution to test something in the script 
language or to adjust the screen. Aside 
from being self-commenting, the script 
languages have an interesting concept in 
common called chunking. With chunk¬ 
ing, you can say something like “put the 
first word of it after the third word in the 
second line of field Af* and the computer 
will understand. This does much the 
same thing as the BASIC MID$ state¬ 
ment but can be understood at a glance. 
The packages can determine if a data 
item is supposed to be a number or a text 
string* and you can use it as a pronoun to 
replace the last-used variable name. 

HyperCard 2,0 

HyperCard from Claris, a subsidiary of 
Apple, comes bundled with Mac sys¬ 
tems. For an extra $199* you can get 
1400 more pages of documentation suit¬ 
able for software developers. As the 
“first OOP tool for the masses,” it seems 
to have become the archetype. Scripts 
written in HyperCard, SuperCard, and 
the Mac version of Spinnaker Plus can be 
cut and pasted to each other and run with 
minimal editing. You can even use the 
script language documentation of one 
package with that of another. 

They all ran the test program at the 
same speed, presumably because they all 
use the same underlying file access rou¬ 


tines. That speed—a world away from 
BASIC—was 5 minutes. 

Laying down fields and buttons with 
HyperCard was a breeze. But when it 
came to writing the script, there were 
only minimal file handling capabilities. 
You can only open a text file and read 
from it—there is no automatic handling 
of data files. You can have the script 
READ UNTIL a particular character, or 
UNTIL a carriage return, or FOR a cer¬ 
tain number of characters. The only solu¬ 
tion was to have it READ UNTIL a com¬ 
ma and assume that by doing so, it had 
just read another data field from the 
comma-delimited file. This worked* but 
it involved the dangerous assumption that 
there were no commas within the text of 
the comment fields. 

HyperCard went blindly through the 
file, extracting what it assumed to be se¬ 
quential data records and putting them 
into fields. It seemed to work, but each 
record was bracketed by quotation marks 
and a comma. I removed these from the 
amount field using chunked delete com¬ 
mands so that the software would recog¬ 
nize the contents as numeric values. I 
similarly chunked the year value out of 
the date field to let the script know where 
to add the new amount. 

HyperCard 2.0 has numerous im¬ 
provements over version 1.2, including 
resizable windows and the capability of 
importing color graphics. For quick- 
and-dirty purposes* however, these fea¬ 
tures are not put to use. 

SuperCard 1,5 

SuperCard is a $299 package from Sili¬ 
con Beach Software, a subsidiary of Al¬ 
dus. For the quick-and-dirty program¬ 
mer, its functionality seems to be little 
different from that of HyperCard. The 
main outward difference is that the tool 
icons are kept on the screen at all times, 
so you don't have to wade through menus 


to get what you want. 

The script ran much the same way that 
it did with HyperCard, with the same file 
access limitations. The script-editing 
window includes pop-up displays of com¬ 
mands, words, and functions that you 
can paste into the script* although there 
is no explanation of their purpose. Alas, 
the script language’s written documenta¬ 
tion was not much more in-depth. 

SuperCard’s main advantage over Hy¬ 
perCard is that it can create its own run¬ 
time versions. This process adds about 
300K bytes to the file, and no extra li¬ 
cense is required to distribute the result¬ 
ing applications. 

Spinnaker Plus 2,0 

Spinnaker Plus is a $495 package for the 
Mac that I also tested in a Windows ver¬ 
sion. It is noteworthy for having its mes¬ 
sage box and a selection of tool icons al¬ 
ways present at the top of the screen. 

When you start programming, you 
find that Spinnaker offers a database 
field as well as the “garden-variety** 
field. You can assign a format to each 
database field so that their contents are 
treated as* for instance, currency, dates, 
signed integers, or text. 

The READ command again is limited 
to text input, which forces the use of the 
READ UNTIL **,” formulation. Aiso, 
the script-editing facility has, like Super- 
Card, a list of commands and keywords 
you can call up and paste into the script. 
But it seems no more useful than flipping 
through the manual. 

For another $495, Spinnaker offers a 
developer’s kit with unlimited distribu¬ 
tion of the run-time package. The com¬ 
pany stresses that its nearly identical ver¬ 
sion for Windows allows you to use Mac 
scripts on a PC and thus avoid program¬ 
ming duplication. 

Spinnaker for Windows 

The Windows 3.0 version of Spinnaker 
Plus does not show the polish that's evi¬ 
dent in the Mac version. For instance, 
the installation procedure in the manual 
is corrected in the addendum, and that 
procedure is corrected in the user notes. 
The user notes suggest that developers 
must occasionally exit Spinnaker and go 
back to Windows so that Windows can 
clean up the memory. 

Indeed* Spinnaker occasionally pro¬ 
duces inexplicable “out of memory” 
messages. It often took me two attempts 
to load the program—the first try would 
produce an “unrecoverable error” mes¬ 
sage followed by a soft abort* but an im¬ 
mediate retry would be successful. Sim¬ 
ply placing the cursor on the file menu 
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Rock Solid OCR 

OmniPage Professional 



ight out of ten businesses chose 
1 OmniPage* lor their QmniFont 
OCR, So we developed OmniPage 
Professional, to meet the needs of the 
other two. 


As with OmniPage) you ran still scan 
virtually any document, no matter what 
font, font size or column format — and 
accurately enter it into any PC compati¬ 
ble or Macintosh 1 ' file. All at impressive 
speeds of up to 2000 wpm (words per 
minute) in powerful 486 systems. You 
still have all the power of OmniPage's 
AnyFont u technology, which is the 
world’s most accurate OCR software. 


According to InfoWorld: “Accuracy is 
the most important feature of an OCR 
package. ., OmniPage was the most 
accurate program w T e tested.” 


And now with OmniPage Professional 
you have sometliing not found in any 
other OCR software - including 
OmniPage —complete customizability. 

The new Custom Characters feature, for 
example, lets you leant special charac¬ 
ters unique to your business or profes¬ 
sion; including logo type, stylized fonts, 
scientific or mathematical symbols - 
even difficult to read shapes like ot, ®, 
0 s ,-® , @ and as well as broken 
or smudged characters. 

OmniPage Professional includes the 
world’s only dedicated OCR spellcheck¬ 
er which lets you go beyond 100% page 
recognition, correcting errors even in 
the source text. 

Add to all of this Deferred Processing, 
or the ability to scan now and recognize 


later, and OmniPage Professional 
delivers not only the world’s fastest ami 
most accurate OCR solution, bill the 
most customizable as well. 

Visit an authorized Caere dealer today 
and see for yourself how OmniPage 
Professional rail help 
you to eliminate un¬ 
necessary keystrokes - 
forever. OmniPage 
Professional, fully 
Windows 3,0 com¬ 
patible, 

Caere Corporation 
100 Cooper Court 
Los Catos, CA 95030 
1-800-535-SCAN 

All '^regifl term arks and '"trademarks are nf their 
res pec live companies. ©19^11 Caere Corporation. 
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HyperCard 

2*0..(bundled with Mac) 

Claris Corp. 

5201 Patrick Henry Dr. 

Santa Clara, CA 95052 
(408) 987-7000 

Requirements: Mac or Mac II, 1 MB 
of RAM, and System 6.0.5. 

Circle 1105 on Inquiry Card. 

HyperPad 2,0...$149,99 

Brightbill-Roberts & Co., Ltd, 

120 East Washington St., Suite 421 
Syracuse, NY 13202 
(315) 474-3400 

Requirements: IBM PC, XT. AT, 
PS/2, or compatible with two floppy 
disk drives, 448K bytes of available 
RAM, and DOS 2,0 or higher. 

Circle 1106 on Inquiry Cord. 


ITEMS DISCUSSED 


Spinnaker Plus 2,0..... $495 

Spinnaker Software 
201 Broadway 
Cambridge, MA 02139 
(617) 494-1200 
Requirements: 

Macintosh version: Mac Plus, SE, 
SE/30, II, llx, Ilex, or llei with 2 
MB of RAM, a hard disk drive, and 
System and Finder 6.01 or higher. 

Windows version : IBM AT or PS/2 
with 2 MB of RAM, a hard disk 
drive, Windows-compatible graphics 
and a pointing device, and Microsoft 
Windows 3.0. 

Circle 1107 on Inquiry Card. 


SuperCard 1.5.... $299 

Silicon Beach Software 
9770 Carroll Center Rd, 

San Diego, CA 92126 
(619) 695-6956 

Requirements: Mac Plus, SE, SE/30, 
II, or IIx with I MB of RAM (2 MB 
to run color). System 6,0.2 or 
higher, and Finder 6,1 or higher. 

Circle 1100 on Inquiry Cord. 

ToolBook 1.0..$395 

Asymetrix Corp, 

P.O. Box 40419 
Bellevue, WA 98004 
(206) 637-1600 

Requirements: IBM AT with 640K 
bytes of RAM plus at least 256K 
bytes of extended memory, a hard 
disk drive, Windows-compatible 
graphics and a mouse, and 
Windows 3.0. 

Circle 1109 on Inquiry Card. 


sometimes generated continuous hard 
disk thrashing—something I haven't seen 
since Windows/386 , s overworked appli¬ 
cations. The company says all this will 
be addressed in “the next version." 

Important nuggets of information are 
scattered throughout the manual, and I 
found it not only possible but advisable to 
consult the HyperCard manual for ques¬ 
tions on the script language. Even that 
was not always profitable, though, since 
the on-screen error messages are, for rea¬ 
sons not explained, shown in a tiny, cur¬ 
sive typeface that is nearly impossible to 
read on a Hercules display. 

The phone expense program ran in 10 
minutes, 50 seconds. Still, that’s prob¬ 
ably better than doing it by hand. 

ToolBook 1.0 

This $395 Windows 3.0 programming 
environment shows none of the awkward¬ 
ness with Windows that Spinnaker Pius 
shows. ToolBook's maker, Asymetrix, 
is headed by a Microsoft board member, 
so you can assume that ToolBook's pro¬ 
grammers got the best guidance available 
concerning Windows. Nevertheless, the 
fact that it isn't very fast—even its demo 
programs clunk along—must say some¬ 
thing about the basic nature of Windows. 

For the purposes of this review, what 
sets ToolBook apart from the other pack¬ 
ages is its powerful “import" command. 
While with the other programs import 
means to place a graphic or text file into 
a particular field for display, ToolBook's 


importer can handle data files. Each 
record in the file becomes a page, and 
each record field from the file becomes a 
“recordfield" on that page. Importing 
took 3 minutes, and ToolBook thereupon 
created a program file more than 700K 
bytes long, since it incorporated the data 
with the program. 

However, the import function did half 
my work. All I had to do was size and ar¬ 
range the resulting fields on the back¬ 
ground and then create a button and write 
a script for it. Well, OK, 1 also had to as¬ 
sign new font sizes to the text. ToolBook 
created the field with the largest type¬ 
faces available in my system, so that the 
original screen looked like a string of 
billboards that each contained a corner of 
a huge word. 

The script used ToolBook's SEARCH 
RECORDS command to tell ToolBook 
to start at the bottom of the book and 
search for a field with the phone string. 
On a page where it struck pay dirt, it 
added the amount into the appropriate re¬ 
sults field. I had to set the contents of the 
results fields to 0 at the start of the script 
so that ToolBook would treat their con¬ 
tents as numbers. 

The most notable thing about the Tool¬ 
Book script language (called Open- 
Script) is that the syntax is more demand- 
ing than those of the other script 
languages. You can't get away with say¬ 
ing “put it into field p90.” You would 
have to say “put it into the text of field 
p90” to show that you want to manipulate 


the contents of the field rather than the 
field itself. Actually, you can't even get 
away with that; you would really have to 
say “put it into the text of field p85 of this 
background." (Discovering these little 
wrinkles can give you gray hair.) 

ToolBook offers considerable advan¬ 
tages over the other packages I looked 
at in that it has more file-handling power. 
It can import data files directly into a 
book. It has facilities for using and ma¬ 
nipulating dBASE files and for employ¬ 
ing dynamic link libraries (DLLs), It 
also has provisions for using Dynamic 
Data Exchange (DDE), the Windows 
protocol that lets one Windows applica¬ 
tion control another. 

Had the data resided in another Win¬ 
dows application that uses DDE, such as 
the Excel spreadsheet or the IBM Cur¬ 
rent flat-file database, I could have 
loaded, say. Excel in the background and 
used ToolBook’s DDE commands to tell 
Excel to extract and send the data. How¬ 
ever, that requires knowing the back¬ 
ground program's command structure 
and data hierarchy, and that's probably 
beyond the realm of quick-and-dirty pro¬ 
gramming. 

The program ran in 5 minutes, 9 sec¬ 
onds. That's about the same as Hyper- 
Card and SuperCard on the Mac Ilex and 
about twice as fast as the Windows ver¬ 
sion of Spinnaker Plus. 

The original versions of Windows 3.0 
come with a run-time “reader” version 
of ToolBook. Asymetrix now sells an 
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The joy of C-scape 

Elegant graphics and text 


Supports 
DOS, OS/2, 
Unix, VMS. 
Call for demo. 


T he Gscape™ Interface 

Management System is a flexible 
library of C functions for data entry 
and validation, menus, text editing, 
context-sensitive help, and windowing, 
e scape s powerful Look & Feel™ 
Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 


C-scape includes easily modifiable high- 
level functions as well as primitives to 
construct new functions. Its object- 
oriented design helps you build more 
functional, more flexible, more portable, 
and more unique applications—and 
you'll have more fun doing it. 


The industry standout Many 
thousands of software developers world¬ 
wide have turned to the pleasure of 

C scape. The press agrees: 
^ y "Oscape is by far the best. 


V* 


. A joy to use, 11 wrote 
IEEE Computer, Mqjor 
companies have selected Oscape as a 
standard for software development. 


Oscape's open architecture lets you use 
it with data base, graphics, or other C 
and C++ libraries. C-scape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously To port 
from DOS or OS/2 to UNIX, A1X, QNX, or 
VMS Just recompile. C-scape also 


Graphics. Run in eulur in text or graphics mode. 
Read images from PCX flies. 

Object-oriented architecture. Add custom 
features and create reusable code modules. C- + 
compatible* 

Mouse support. Fully-integrated mouse support for 
menu selections, data entry fields, and to move and 
resile windows. 

Portability. Hardware independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetect 
Hercules, CGA, EGA, VGA. Supports Phar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

Field flexibility. Masked, protected, marked, 
required, no-echo, and named fields with complete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 

Windows. Pop-up, tiled, bordered and exploding 
windows; siae and numbers limited only by RAM. 

Menus. Pop up, pull-down, 123 style, or slug menus; 
create your own. 

Context-sensitive help. Link help messages to 
individual screens or fields. Cross reference messages 
to create hypertext-like help. 

Code generation. Build any type of screen or form 
with the Look & Feel™ Screen Designer, test it, then 
automatically convert it to C code. 

Screen flexibility. Call screens from flies at run 
time or link them in. Automatic vertical/horizontal 
scrolling. 

International support. Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile, c-seape is 

powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days. It offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24- 
hour BBS, telephone servi¬ 
ces, and an international 
network of companies providing in¬ 
country support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library source 
code at no extra cost. 

Call 800-233-3733 (617-491 73U in 
Massachusetts, 206^746-8767 in Washing¬ 
ton; see below for International). After 
the joy of Oscape, programming will 
never be the same. 

DOS, OS/2 (Borland and Microsoft 
support): with Look & Feel, $490; library' 
only, $399; UNIX, etc. start at $999; 
prices include library source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 
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SCRIPT LANGUAGES 


author’s resource kit for $450, with un¬ 
limited distribution rights to the run¬ 
time ToolBook and its associated DLLs. 

HyperPad 2.0 

HyperPad, a $149,99 PC program from 
Brightbill-Roberts, has a menu structure 
that looks similar to that of HyperCard 
(right down to the inclusion of “Save a 
copy” under the file menu), but there are 
no graphics. It’s entirely character 
based. Not only do you not run in Win¬ 
dows, you only need 45OK bytes of avail¬ 
able R AM to run. Thus, older PCs are no 
longer excluded from the world of OOP. 

Despite its lack of graphics, HyperPad 
still has fields and buttons in boxes, but 
they are drawn from character cell to 
character cell with the PC’s set of alpha¬ 
numeric symbols, I found that you can 
position fields on the screen without us¬ 
ing a mouse, but you cannot size them. 
For sizing, you have to use the “rectan¬ 
gle” command from the message box and 
give the coordinates of the corners. 
Rather than going to the trouble of doing 
this for six results fields, I made one re¬ 
sults field and had the totals for the indi¬ 
vidual years posted on separate lines in 
the field. (The script languages of the 
other packages also allow you to address 
individual lines of a field.) 

The script language’s READ state¬ 
ment allows an ITEM option, which 
causes it to automatically separate fields 
from a comma-delimited ASCII file—no 
more “read until comma.” However, you 
have to refer to fields by their original 
identification numbers. Also, each com¬ 
mand must end with a semicolon. If it 


does not, it means that it is part of a loop 
or conditional structure (such as an 
IF...THEN...ELSE statement), and Hy¬ 
perPad looks for the end of the structure 
and gives you an odd error message if it 
finds none. It ran the phone expense pro¬ 
gram in 3 minutes, 55 seconds—not bad, 
but still 15 times slower than BASIC. 

For professionals, Brightbill-Roberts 
offers two run-time packages with un¬ 
limited development rights—one for $99 
and one for $5000. The second package 
doesn’t produce credits for Brightbill- 
Roberts, so no one needs to know you 
didn’t do the whole thing from scratch. 

Wave of the Future? Or Wave at the 
Future? 

The old BASIC way of programming was 
dominated by loops, arrays, and all-too- 
clever improvisations to prop up other 
improvisations, as users si niggled to 
bring a handful of programming tools to 
bear on the problem. The new object-ori¬ 
ented script-language packages, on the 
other hand, demand preliminary, thor¬ 
ough analysis of the problem, leading to 
scripts dominated by dull but compre- 
hendible lists of practically identical 
IF.. .THEN statements. Cleverness is 
less important than a lawyerly knowl¬ 
edge of the script syntax and the hun¬ 
dreds of commands and functions it em¬ 
bodies, Sloppy programming habits are 
made nearly impossible. Spontaneity, 
though, is a sloppy thing. 

In other words, civilization has ar¬ 
rived, and with it a dull conformity. All 
the packages I examined offer the same 
basic approach of fields, buttons, pages. 


and scripts. But just as people have writ¬ 
ten tomes differentiating the various dia¬ 
lects of BASIC, there are differences to 
be found in the object-oriented script- 
language world. 

HyperCard is part of any Mac’s basic 
software, but it is tuned to running appli¬ 
cations rather than writing them, and the 
necessary documentation is an extra-cost 
option. SuperCard and Spinnaker Plus 
offer more authoring tools and features. 
Spinnaker’s advantage is that it offers a 
Windows twin, although that twin is hav¬ 
ing growing pains. 

On the PC side, ToolBook seems fated 
to be for Windows what HyperCard has 
been for the Mac—the first and foremost 
object-oriented script language. It offers 
refreshing file-handling advantages, al¬ 
though its script language is more com¬ 
plicated. HyperPad. meanwhile, seems 
to be neither fish nor fowl. Its lack of on¬ 
screen graphics means you cannot have 
the advantage of easy pictorial represen¬ 
tation of your data. True, it runs on older 
machines that Windows won’t run on. 
Bui then, so does BASIC. ■ 

Editor’s note: Listings of the application 
written with the script languages are 
available in electronic format. See page 5 
for details . 


Lamont Wood has evaluated personal 
computers and software for 13 years, au¬ 
thoring more than 200 articles on the 
subject. He currently writes a computer 
column for the San Antonio Business 
Journal. You can reach him on BIX as 
‘ ‘lwood. ” 
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The Old Standard For 
Debugging Just Retired 



The new standard for debugging Windows, DOS and OS/2 has arrived. 


A selection of unique features includes: 


TM ^ 

• 100% CodeView -information compatible 

• Windows and PM user interface 

• Character-mode user interface 

• Easy to learn and use 

• Automatic display of global and local data 

• ■ Advanced graphical data structure display 

• Advanced data browsing 


• Run-Time debugging for stepping through your 
program 

• Post-Mortem debugging after af crash 

• Conditional breakpoints 

• Unique M VCR-style" remote control interface 

• 15 views of the program 

• Serial and Network remote debugging 

• Dual monitor support 







■ 


S&9 


DOS highlights: 

• Debugs ANY SIZE DOS application - takes only 12KB 

• Loads drivers and TSRs in high memory for maximizing 
application’s memory space 

• EMS 4.0 emulation, as well as VCPI services 386™/486™ 
watchpoint support 


MultiScope Debuggers have 
easy 1 6 use Windows. PM 
and character mode user 
interfaces 


MultiScope Debuggers for DOS 

run under DoS or Windows, and debug DOS applications 

MultiScope Debuggers for Windows and DOS 

run under DOS or Windows, and debug Windows real mode. 
Windows protected mode, and DOS applications 

ultiScope Debuggers for OS/2 

run under OS/2 full screen or Presentation Manager. t 

nd debug OS/2 full screen and PM applications 


hor more information and a free trial 
version, pjease call (800) 999-8846, 
(415) 968-4892, 
or FAX (415) 968-4622. 
For European pricing call 
++46-13-63189. 


(SRP $179) 
(SRP $379) 

(SRP $449) 


*C51 and C60 support 1 
All trademarks are property 
of their respective owners 


PC Magazine Technical Excellence Award, InfoWorld 
Product pf the Year, BYTE Award of Distinction. 
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See 


the 


Future. 


The ideal 16-inch ergonomic 
monitor for professional graphics 
and business applications. 

Maximum performance for CAD/CAM, spreadsheets, databases, 
WYSIWYG word processors and desktop publishing. Designed for 
PCs and Macintosh II. 

1024 X 768 resolutions. Supporting the new, higher refresh rate 
of 70Hz and above for a flicker-free display. No distortion. Sharply 
focused. Bright images across the entire screen. 

An anti-static, non-glare screen. Low 
magnetic radiation. No interference between 
two monitors separated by a mere six inches, for 
dual-display applications. 

Microprocessor-controlled configuration for 
your applications, memorizing size and position 


NANAO 




NANAO USA CORP. 

23510 Telo Ave. T Suite 5 
Torrance. CA 90505 USA 
Phone (213)325-5202 
Fax (213)530-1679 
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SOFTWARE 


Atlantix, Altos Fill DOS-to-Unix 
Connectivity Gaps 


JON UDELL AND TOM YAGER 


T oday, network administrators have 
more options for interconnecting 
DOS and Unix LANs, and the prod¬ 
ucts take vastly different approaches to 
that connectivity. Atlantix Axcess and 
NetWare for Altos Unix turn the Unix 
host into a PC LAN server to provide file 
and print sharing and terminal emulation 
for access to Unix applications. 

Axcess forges these links by bringing 
the Server Message Block (SMB) proto¬ 
col and NetBIOS interface to the Unix 
host. Altos's product is an implementa¬ 
tion of Portable NetWare that puts Net¬ 
Ware Core Protocol (NCP) and IPX on 
the Unix host. The host then acts as a 
NetWare file server. 

Atlantix Axcess 1.0 
Atlantix 1 s maiden product, Coco Net, de¬ 
livered Xenix connectivity to the Net¬ 
Ware LAN (see Reviewer's Notebook, 
February 1990 BYTE). The company's 
latest offering, Axcess, brings Unix into 
the fold. First out of the gate is a version 
of Axcess for SCO’s Unix V.3.2 and 
Open Desktop. Axcess complies with the 
LAN Manager 1.0 protocol. Atlantix is 
not, however, a licensee of Microsoft’s 
LAN Manager for Unix; the Axcess 
server was developed independently. 

Unix servers for DOS LANs are mul¬ 
tiplying like rabbits. The basic architec¬ 
ture—Portable NetWare excepted—is 
usually the same. Run SMB and Net¬ 
BIOS on a Unix machine, so DOS clients 
can see it as a file and print server. Then 
give DOS users a terminal emulator that 
talks to Unix over the network, so they 
can tap into Unix applications and world¬ 
wide i n ter net work i ng. 

Given an SMB/NetBIOS foundation, 
how do you support NetWare clients? 
Several variations on the basic theme 
have emerged. Axcess switches between 
two transport protocols—NetWare's IPX 
and its own NetBEUI {NetBIOS Extended 
User Interface)—using a packet driver. 
Performance Technology's Powerfusion 
(see “Powerfusion Provides the Glue for 
Networking DOS and Unix” in the 
March BYTE), by contrast, uses a single 


Two views of an 
Axcess server from 
Windows. File 
Manager browses 
files shared by the 
Unix SMB server t 
while a Unix 
session proceeds in 
another window . 
You can achieve 
the same result — 
by different 
means—with a 
Portable NetWare 
server . 



DPTHIST 

_jHs_clii;n 

□ lit *£RY1 

Qhuwi fw 

Hj ili J.LX 
QFWH HI -SUB 

QSTBlrtCtS-WJ 
Q P 

Lj^MlrAUMM 

I | 

quhiuwu 


i * H 4 


CtEMBUeSS* 

QSMRhRf* 

QSMBniFMT 

ClSMUU 

QSMIITOJEC 

C]SMU3nrri 

QSMI15TW1 

Q ’.MIWUH 

_jrtnw 

Q^opswrc; 

Qsthfah 

Dupinhi 


1MTU! 


qimfiit 

QUOCIUSUH 

Qi.or.Kcr. 
QLDRJm 
QLOC,S«n 
CiMtSSAGl 
QMAHF.no 
_ r. HU 
... ni v si; 
QMfAUI Mir ft 
Q fttttttHf 
Quasi nn 
QWH5TMIT 


1 Ili - | | I 1 [■ 11,1. ■ j i„i| ,,3 


transport—IPX—and NetWare's option¬ 
al NetBIOS interface. Portable NetWare, 
of course, requires only IPX. 

Thanks to the SMB/NetBIOS architec¬ 
ture of Axcess (and CocoNet and Power- 
fusion), DOS clients can connect not 
only to a Unix SMB server but also, for 
example, to OS/2 LAN Manager serv¬ 
ers. Does that matter? You be the judge, 
but LAN Manager 2.0 has turned a num¬ 
ber of heads in recent months. If environ¬ 
ments with a mix of Unix and OS/2 
servers become more common, Axcess 
will fit right in. For NetWare LANs, 
though, that flexibility comes at a price. 
A DOS workstation communicating with 
both SMB and NCP servers has to work 
harder and give up some RAM. 

Axcess comes with packet drivers for 
3Com, Racal-InterLan, Western Digital, 
and Novell Ethernet adapters. The pack¬ 
et driver insulates the adapter from the 
transport protocols that use it and en¬ 
ables several protocols to run concur¬ 
rently. Atlantix supplies two: its own 
NetBEUI and a version of IPX config¬ 
ured for the packet-driver interface. 

With early versions of CocoNet, you 
had to use Novell's ECONFIG utility to 
change the packet type of the NetWare 
server and all IPX shells. That's fixed 
now. Axcess doesn't require ECONFIG: 
The packet drivers will promiscuously 
accept either generic 802.3 or vendor- 
specific Ethernet packets. 

In fact, we tried it both ways. With 
IPX set for 802.3-style packets, the DOS 


workstation we used was able to see the 
Axcess Open Desktop server and a stan¬ 
dard NetWare server. Using Novell (type 
8137) packets, we could connect to the 
Axcess server and to the Portable Net¬ 
Ware server. (Ironically, the “real” Net¬ 
Ware server defaults to generic 802.3 
packets, but the Portable NetWare server 
uses Novell packets.) If we had switched 
the standard server to 8137, all three 
servers would have been accessible. 

The Axcess client software requires 
about 60K bytes of RAM—in addition to 
the 55K bytes used by the NetWare shell. 
The protocol stack uses 3OK bytes, and 
the redirector uses another 3OK bytes. 
You must load both to use either terminal 
or file services on the host. We did suc¬ 
ceed in loading them high using QEMM- 
386, but we had to sacrifice the high- 
loading of other things on a machine 
that's normally stuffed to the gills. 

Once loaded, Axcess behaves like any 
MS-Net-1 ike client. The net use com¬ 
mand works in the familiar way. Bear in 
mind that the Axcess server treats each 
drive connection as a Unix user. If that 
user's account carries a password, you'll 
have to supply it to net use. 

Atlantix bundles two terminal emula¬ 
tors: vtp (virtual terminal) for DOS, and 
xnterm for Windows. The vtp emulator 
works nicely but depends to some extent 
on a term info database entry not com¬ 
monly found on (but transportable to) 
non-SCO systems. As a result, we were 
able to run the vi editor in full-screen 
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PRINTER SHARING 
AT ITS BEST! 

BEST FEATURES, 
BEST PRICES. 

You don’t need a LAN to network your 
printers! LASERNETs printer sharing family 
provides all the features you need for any 
requirement, at the price you want to pay. 



FOR RASIC APPLICATIONS 
WTI has low-cost, serial or parallel, 
non-buffered models, for low printer-sharing 
demand environments. Share from four to six 
PCs; perfect for the small office or school: 
PSU-41A/AP - 4 inputs; single output $149 
QwikShare^ - 6 inputs; single output; spooling 
software* cables and wtmettm included . $195 



FOR GENERAL APPLICATIONS 
WTI lias buffeted, multiple output, serial/ 
parallel models for fast-access, high-volume 
printer sharing needs. User can select printer of 
choice directly from PC: 

QwikShare n - 6 inputs; 2 outputs; buffeted 

from 256KB to 2MB .. start at $295 

PSU-82C/SP - 8 inputs; 2 ouputs; plotter, 
CAD, high-level graphics capability; buffered 
from 256KB to 2 MB .. . start at $595 



FOR HIGH-LEVEL APPIICAHONS 


For twelve or more users requiring high¬ 
speed peripheral sharing and file transfer, WTI 
has Multi-Link , the ultimate serial/prallei 
peripheral-sharing device. Expandable through 
dedicated high-speed link , up to 384 any-to-any, 
user selectable ports, over 4,000 feet. Perform 
pnnter/plotter sharing, modem pooling, 
PC-to-PC communication and more: 
Multi-Link -12 any-to-any ports; baud 
rates to II5 K; buffered from 256K 
to 4 MB ........ start at $795 

All products made in U.SJL, backed by a 
3-year limited warranty with service and 
technical support. 

To order 1 * or for More information. 

Call Toll-Free 

1 - 800 - 854-7226 

FAX 714183-9514 

non Ip n wes * em "' 

I ^ ^ 11 ^ G telematic inc. 

5 sterling, irvine, ea 92718 


"Visa, MC Accepted 


Same Day Shipping 
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mode on the Open Desktop machine but 
lost the full-screen capability when we 
hopped through telnet to a machine 
running Interactive Systems' Unix. 

By the time you read this review, At¬ 
lanta x should be separately selling a new 
Windows emulator called WindowView. 
That is important for two reasons: 
xnterm is a Windows 2.x application that 
won't run under Windows 3,0, and vtp's 
behavior under Windows is a bit erratic. 
In theory, you should also be able to use 
any Windows emulator that can speak 
NetBIOS, such as Future Soft Engineer¬ 
ing's DynaComm. We tried that, but 
couldn't get DynaComm to link up with 
the Open Desktop host. Atlantix was still 
investigating this as we went to press. 

On the Server Side 

We installed the Axcess server software 
on the BYTE Unix Lab's 8-megabyte Ev- 
erex 386/33, which currently runs Open 
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ACTION SUMMARY 


■ ATLANTIX AXCESS 1.0 

■ WHAT IT DOES 

Unix host runs SMB and NetBIOS 
to provide file and print services to 
DOS clients. Also includes 
terminal emulator for access to 
Unix applications and services. 

■ WHAT WE RECOMMEND 

Good solution tf youVe already 
standardized on SMB/NetBIOS 
connectivity, since the Axcess 
client can communicate with OS/2 
and DOS servers as well os the 
Axcess Unix server. Acceptable for 
NetWare users, but some extra 
overhead is unavoidable, 

■ SYSTEM REQUIREMENTS 

386 or 486 PC running SCO Unix 
V 3,2.2 or SCO Open Desktop 
1.0; Atlantix-approved LAN 
adapter card. 

■ WHAT YOU f LL PAY 

$4595 for 32-user license 

■ FOR MORE INFORMATION 

Atlantix Carp, 

4800 North Federal Hwy., Suite 301B 
Boca Raton, FL 33431 
(800) 262-6526 
(407) 362-9700 
Fax: (407) 362-9772 

Circle 1234 on Inquiry Card. 



Desktop 1,0. Things could have gone a 
bit more smoothly. First, we had to swap 
out the Everex's Western Digital adapter 
for a Tiara board supplied by Atlantix, 
(Support for more adapters, including 
Western Digital's, is forthcoming, the 
company says.) Installation then seemed 
to proceed normally, but when we 
booted the relinked kernel, its TCP/IP 
connectivity was missing. The fix was 
simple enough, once we discovered it. 
We needed to run the Unix mkdev com¬ 
mand to register SCO's TCP/IP stack as 
a client of the Tiara board, alongside the 
NetBEUI stack that Atlantix had in¬ 
stalled. 

Server administration is done Unix- 
style and exploits Unix's user-oriented 
security. Although you'll likely want to 
create new accounts for use by Axcess 
clients, it's not strictly required. A client 
can map a drive to an existing account 
and will enjoy the per-file permissions 
associated with that account. An admin¬ 
istrator can use the file .profile, smb, 
located in each user's home directory, to 
control the client's environment—for ex¬ 
ample, by specifying a Unix “mount 
point" for the mapped drive. 

While working with Axcess, we expe¬ 
rienced a real-life crisis with BYTE's 
everyday NetWare server. Casting about 
for a place to dump 200 MB of storage in 
a hurry, we realized Axcess could help. 
There wasn't enough room on the Open 
Desktop machine's own hard disk. But 
with the help of the Unix Lab crew, we 
were able to NFS-moune part of another 
Unix machine's disk and then connect an 
Axcess client to the extra storage. As the 
Unix/DOS cold war continues to thaw- 
thanks to products like Axcess—we look 
forward to many more peace dividends. 

NetWare for Altos Unix 1*0 

NetWare has long been considered the 
standard in PC networking. It is fitting, 
then, that one of the most exciting devel¬ 
opments in PC-to-Unix connectivity 
should come (indirectly) from Novell. 

Portable NetWare, strictly speaking, 
is NetWare 386 for PC Unix systems (see 
“NetWare 386: Less Pain, Great Gain,” 
March 1990 BYTE). Novell doesn’t sell 
it directly but licenses it to other compa¬ 
nies. Altos, one of the pioneers in the 
microcomputer Unix field, was among 
the first to bring Portable NetWare to 
market (it may be available from interac¬ 
tive Systems by the time you read this). 
The Altos version of NetWare is called, 
simply, NetWare for Altos Unix. That's 
no play on words; this is the real thing. 

Unlike traditional NetWare, the Altos 
Unix version is not an operating system 
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unto itself. Instead, this implementation 
makes full use of the resources and 
structure provided by Unix. It stores Net¬ 
Ware files and directories in ordinary 
Unix format, so they’re accessible to 
Unix users according to Unix file access 
rules. NetWare uses the same Altos 
Ethernet adapter that Unix uses to sup¬ 
port TCP/IP networking. In fact, the two 
protocols can share the same cable simul¬ 
taneously. This bodes well for installa¬ 
tions that have a mix of Unix and DOS 
systems. With Altos NetWare, you can 
make both DOS and Unix file services 
available from a single system. 

All this versatility brings with it some 
responsibilities that go beyond ordinary 
Unix or NetWare. To use NetWare for 
Altos, you must understand at least the 
basics of both NetWare and Unix. Net¬ 
Ware not only uses Unix resources, it de¬ 
pends on them. Adding devices to the 
system, making backups, starting and 
stopping the system, and many other ad¬ 
ministrative tasks must be done from 
Unix. Those unfamiliar with Unix who 
are looking to NetWare for Altos only to 
provide DOS file services must be pre¬ 
pared to dive into some thick manuals. 

It Lives to Serve 

We tested NetWare for Altos Unix on an 
i486-bascd Altos System 5000 with 16 
MB of memory and an 800-MB hard disk 
drive. NetWare for Altos runs on other 
members of the Altos line, but the 5000 
is best suited for file serving. It supports 
multiple independent SCSI channels in 
its server configuration, and Altos’s in¬ 
novative drivers implement mirroring, 
drive spanning, and striping. These fea¬ 
tures are Altos’s enhancements to SCO 
Unix System V. They boost Unix file I/O 
significantly, and that has a direct im¬ 
pact on NetWare performance. This, 
along with Altos’s long history and expe¬ 
rience with Unix, makes Altos hardware 
a better choice for a demanding applica¬ 
tion (e.g., file serving) than a brand-X 
clone with Unix installed on it. 

Installation is nearly automatic. The 
software comes on a quarter-inch tape 
cartridge. The software is, like other 
versions of NetWare, sublimely tunable 
without reinstallation, so the installation 
process asks very few questions. It takes 
well under an hour to go from sealed box 
to running NetWare. 

The Altos NetWare server software is 
partly administered through a simple 
menu-driven program called sconsole. 
The familiar Novell FCONSOLE lets 
you perform certain administrative tasks 
from workstations. Mostly, though, you 
must use sconsole for the nuts-and-bolts 


adjustments. From the Unix side, Altos 
provides a handful of utilities to list users 
and servers and perform certain emer¬ 
gency administrative tasks without trot¬ 
ting to a DOS client system. 

Note that Altos NetWare is a server- 
only implementation; DOS clients run¬ 
ning under Unix (services provided by 
either VP/ix or DOS Merge) cannot at¬ 
tach to NetWare servers, Altos or other¬ 
wise. Similarly, Unix users won’t have 
access to files on other NetWare servers. 

Making the Connection 

Once you’ve installed and enabled the 
software, connecting DOS clients is ex¬ 
actly the same as with any other version 
of NetWare. You run one TSR program 
(IPX) that supports the Novell protocol, 
and another (NET3 or NET4) that makes 
file services available to DOS programs. 
After that, you can mount preconfigured 
subdirectories on the Altos Unix host di¬ 
rectly as DOS letter drives. 

Altos NetWare also includes NVT, a 
terminal emulator that allows any DOS 
client to start a Unix remote-terminal 
session on any Altos NetWare host. NVT 
is a TSR; pressing a hot key brings up a 


ACTION SUMMARY 


■ NETWARE FOR ALTOS UNIX 1.0 

■ WHAT IT DOES 

Implementation of Portable 
NetWare runs atop Altos Unix to 
provide file, print, and Unix 
terminal services to DOS NetWare 
clients. 

■ WHAT YOU'LL LIKE 

An excellent choice for mixed 
Unix/NetWare installations. 

■ SYSTEM REQUIREMENTS 

Altos Series 5000, System 400, 
or System 700 computer running 
Altos Unix System V. 

■ WHAT YOU'LL PAY 

$3150 for 16-user license 
$4075 for 32-user license 
(prices vary by reseller) 

■ FOR MORE INFORMATION 

Altos Computer Systems 
2641 Orchard Pkwy. 

San Jose, CA 95134 
(408) 922-0333 
fax: (408) 433-9335 
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menu of active Altos NetWare servers. 
NVT hooks into DOS interrupt 14, so 
you need to run a DOS communications 
program that performs serial communi¬ 
cations through this interrupt. The one 
drawback of this approach is that it can 
be slow. A stand-alone terminal emula¬ 
tor that makes more direct connections 
should have been provided as well. 

The NetWare IPX software is compat¬ 
ible with the public-domain packet- 
driver standard; however, you can make 


faster terminal (and other) services 
available through DOS TCP/IP packages 
like that from FTP Software. At one 
point in the tests, we had one DOS client 
wired up to use NetWare, NFS, and 
TCP/IP simultaneously. The software 
played together perfectly, making even 
more options available to administrators. 

NetWare for Altos Unix supports the 
full range of NetWare 386 commands 
and utilities. Any Novell-familiar ad¬ 
ministrator or user should feel right at 


home. In tests, connections to the server 
seemed responsive and reliable—exactly 
what you'd expect from NetWare. 

NetWare-loadable modules won V 
work with NetWare for Altos. That’s not 
too much of a problem, since you can add 
many of the services that NLMs offer 
(e.g>, tape backup and heterogeneous 
networking) to Unix. 

A NetWare for Altos system can share 
a network with other traditional NetWare 
servers, but not without some effort. Al¬ 
tos NetWare uses a network packet type 
that differs from that of regular Net¬ 
Ware; if you want all your servers to be 
visible to DOS clients simultaneously, 
you will need to use the ECONFIG util¬ 
ity to change your NetWare servers and 
DOS IPX software to use a matching 
packet type. This operation is quick, but 
it’s an inconvenience for networks with 
more than a handful of nodes. Altos re¬ 
ports that a future version of its NetWare 
will have a changeable packet type. 

From the moment we installed Net¬ 
Ware for Altos Unix and switched it on, 
both the Altos hardware and software ran 
constantly without failure or complaint. 
Future releases will blend in more func¬ 
tionality, including better support for 
programming client/server applications. 
As it stands today, however, Altos Net¬ 
Ware is Novell solid, and it’s one of the 
most hassle-free ways to connect DOS 
and Unix networks. 

Worlds Apart 

Atlantix Axcess and NetWare for Altos 
Unix deal with the problem of DGS-to- 
Unix connectivity in different ways. Ax¬ 
cess makes the Unix host an SMB/Net¬ 
BIOS server. For DOS clients who are 
already on an SMB/NetBIOS LAN (e.g., 
Lan Manager), Axcess is a free ride. 
DGS/NetWare users have to give up a 
chunk of RAM to use Axcess, but they 
gain the ability to use NetWare and SMB 
servers (of all types) concurrently. 

NetWare for Altos Unix, a Portable 
NetWare implementation, is a natural fit 
for pure NetWare installations. It doesn't 
provide NetWare/LAN Manager interop¬ 
erability, but it’s a true NetWare server 
that’s instantly available—at no extra 
cost—to NetWare clients. 

Together, these two products demon¬ 
strate that network administrators have a 
choice in how they interconnect DOS and 
Unix LANs. ■ 


Jon Udell , a BYTE senior editor at large , 
administrates BYTE’s editorial LAN. 
Tom Yager is a BYTE technical editor and 
manages the Unix Lab. You can reach 
them on BIX as “judelU* and''tyager. ” 



Never buy another ribbon! 


3 " lw ‘ n “ 4550 Universal Cartridge (induites an*adapter).75.00 

Multicolor Adapter (specify printer)..40.00 

Epson tmiy Maclnker™ model 271EP..........45.00 

Imagewriter only Maclnker m»dei 234IM...45.00 

__ _ Universal Spool MacI .75,00 

^ J Heat Transfer Adapter.......25,00 

W Extra Ink Bultle, Black.3.00 Pint .,,.,,.,.18.50 

Colored Ink Bottle .4.00 Extra Reservoir..... 6.00 

All ntedela delivered cutiipkie wWi knfile t,f ink. mder. rtaervuii:. rtserrmf Cffv*r,trO cofut* !! 

E ipnveriw] C|mr!cl|p! *Mikcr Sji^Ic t sluiidflfd mwJ boil transfer caririd pes, available: ted, jimu, blue, brown, purple, 

*biwn with E|W! cnrlrUlge ytJlcw, omits*, white. Mid jiuld. Indelible und OCR ink «ut™ige4 .vatbble. 

Over 24,000 printers supported. Better than new prim quality. Extended printhead life 
thanks to lubricated ink. Average cartridge can be re-inked 60-100 limes at 5 cenls/re- 
inking. Multicolor adapters re-ink multi band cartridges. Documented customer savings 
of up to $30,(X)0/ycar. Detailed free catalog. __ 

Automatic Ribbon Save hundreds of $$! Recharge 
Welder. Make your y OUF ink-jet cartridges single or n 
own ribbons! Bulk multicolor. Most ink-jet printers - 
ribbon available, supported 
. any type, single, HP Desk Jet kit (black) ...24,95 

-II- fJ multicolor, heat HP Paint Jet kit .,..,.49,95 

transfer and others. other briiiiam colors available 

Shipping £3.00 

ftiffiUlIMff 





Revolutionize your office with Character!, a 
desk-top scanner which is BOTH a sheet-fed 
(10 sheet) and a hand held FULL PAGE 
scanner. Scan text and let the OCR software 
convert it into text format for word- 

processing, spreadsheet or other programs. Or import pictures at selectable resolution 
(100 - 400 dpi). Scanner detaches for hand held use on photos, magazines, books. 
Complete with sheet feeder, interface card and Light Paint software, 1 yr warranty. 
Choose from OCR software packages best fit to your application. Mac version available. 



Increase 3.5" disk capacity to 1.44 Megs with this 
ingenious and simple device. Only $15.00 ! 


Computer Friends, Inc. 

14250 NW Science Park Dr. 
Portland OR 97229 


Ssncfoctfen iv 30 day refund 
Prompt shipment - Major credit 
cauls arid tocT PO's from Mallfvnal 
Accounts - Stripping chnrges S5.5Q 
or *ctMl tosi + J2.H0 handling 


Order Toll Free 1-800*547-3303 

In Oregon (503)626-2291 
Fax (503)643-5379 Telex 4949559 CF 


2S6 BYTE * APRIL 1991 


Circle 70 on Inquiry Card. 










































Circle 97 on Inquiry Card 

/PFCPI I CDC. Oft) 


START WITH THE BEST... 

DPT's entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT’s award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT's SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second "mirrored'’ drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 


PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradability make SmartCache Plus the 
only SCSI controller you’ll ever need. For 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407) 830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 


SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 
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U8RAKT 


TRANSIENT ANALYSIS 
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THE NEW MICRO-CAP III 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM" PC-based 
interactive C/VE tool even better. 

Take modeling power. We've significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

.Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Transient analysis 
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Schematic editor 



Monte Carlo analysis 


models and parameterized macros. .And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BII plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


::::: 


1021S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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REVIEWS 


APPLICATION 


Low-Cost 3-D Animation 
Materializes for PC Users 



A finished 24-bit render. Note the completed phone handset object. The human 
figure wireframe was provided by an early release of a Human CAD ((516) 752- 
3568) library of human body models. The photo and screens were produced by Greg 
Loveria with disk-to-slide conversions handled by Image Center ((800) 433-8829). 


GREG LOVERJA 


1 first heard rumblings last July that ihe 
CAD software giant, Autodesk, was 
developing a full-featured, profes¬ 
sional, three-dimensional animation 
package to be priced under S3000. As a 
die-hard zealot for AT&T's Tapas, a 3-D 
modeling and animation software pack¬ 
age, my first reaction was a cynical ** Im¬ 
possible!”, After working with Auto¬ 
desk's new 3D Studio, however, Fve had 
to get used to the taste of crow. 

Retailing for $2995 through certified 
Autodesk multimedia dealers, 3D Studio 
is a complete, professional 3-D modeling 
and animation package for the PC. This 
package promises to appeal not only to 
animation and imaging professionals but 
also to those involved with CAD, design, 
presentation, and multimedia applica¬ 
tions. 

Unlocking the Studio 

My evaluation copy of 3D Studio arrived 
in one of the most unique packages Fve 
ever seen; it has a handle on the large 
three-ring documentation binder. This 
foreshadows other atypical design and 
application concepts displayed through¬ 
out the documentation and the program 
itself. Developed by Autodesk over the 
course of two years, 3D Studio runs on 
386/486 systems with DOS 3.3 or high¬ 
er, and it implements Phar Lap's 
3861DOS-Extender standard. A 386 vir¬ 
tual memory manager pages code and 
data larger than available system RAM 
space. Hard disk space can be allocated 
as additional memory; however, 3D Stu¬ 
dio requires a minimum of 3 megabytes 
of real memory. 

Because the software runs in protected 
mode, a capable 386 BIOS is required; 
thus, 386SX machines with incompatible 
ROM BIOSes, older 16-MHz 386 ma¬ 
chines, and 386SX add-in cards may not 
work with it. In addition, a math copro¬ 
cessor is required. According to Auto¬ 
desk, a Weitek WTL3067 (for the 386) or 
WTL4167 {for the i486) improves ren¬ 
dering speeds by as much as 50 percent. 1 
tested 3D Studio on Zeos International's 
486/25 EISA tower with 8 MB of mem¬ 


ory and a 344-MB SCSI drive. 

The program's main screen defaults to 
standard VGA (640 by 480 pixels in 16 
colors), but internally, 3D Studio per¬ 
forms all image renders with full 32-bit 
color. Autodesk's Display Interface 
drivers are used to determine the output 
device type and resolution in both one- 
and two-monitor display configurations. 
You can generate single-frame renders 
and Autodesk Animator .FLI files in a 
variety of display resolutions and color 
depths. 

As shipped, 3D Studio has several dis¬ 
play hardware drivers: standard and 
Video Seven video RAM VGA, True¬ 
vision's AT Vista or TARGA, Everex's 
Vision 16, and a NULL driver for disk 
renders, A Hewlett-Packard PaintJet/XL 
driver is included for color hard copy. 
For recording animations to tape, Dia- 
q uest * s si ngle- f ra me a n i m at ion v ide o re ¬ 
corder controllers are supported (see the 


text box "Testing 3D Studio" on page 
262). 

Installation of the software is effort¬ 
less and requires at least 10 MB of free 
disk space; 20 MB is recommended for 
optimal performance. 1 simply typed 
INSTALL and swapped the seven 5 J 4- 
inch L2-MB floppy disks when prompt¬ 
ed. You start up the program by typing in 
its acronym, 3DS. 

Modular Modeling 

3D Studio encompasses five integrated 
program modules. The 2-D shaper al¬ 
lows the creation and Bezier spline ma¬ 
nipulation of 2-D polygon shapes (in¬ 
cluding text). The 3-D lofter manages the 
extruding of 2-D shapes into 3-D mesh 
objects. The 3-D editor controls scene il¬ 
lumination and camera and object place¬ 
ment. The materials editor regulates ob¬ 
ject surface textures and attributes, and 
the key framer creates object/camera mo- 
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tion scripts for animation. Each module 
interacts with the others through user- 
requested data transfers. 

You select commands with a mouse or 
digitizing tablet from pull-down and side 


ACTION SUMMARY 


■ 3D STUDIO 

■ WHAT IT DOES 

3D Studio is a versatile, 
fascinating tool for producing 
realistic 3-D scenes and 
professional-quality animations. 

■ WHAT YOU'LL LIKE 

3D Studio is compatible with a 
broad range of popular display 
cards, and it is currently the least 
expensive way to do professional 
3-D rendering and animation on 
a PC. You can create animations in 
Autodesk Animator .FLI format 
for playback on any VGA- 
equipped PC. 

■ WHAT YOU'LL DISLIKE 

Many properties (e.g., object 
surface characteristics) can't be 
animated. 3D Studio's Tenderer 
lacks some important properties, 
including environment mapping. 

■ WHAT WE RECOMMEND 

If you'd like to see your CAD 
drawings, presentations, and 
product simulations come to life, 

3D Studio is the most versatile and 
cost-effective way to do it. 

■ SYSTEM REQUIREMENTS 

386- or i486-based PC with 
DOS, a math coprocessor (Intel or 
Weitek), 3 MB of RAM, a hard 
disk drive with 20 MB of free 
space, a VGA or Super VGA 
display adapter and monitor, and 
a mouse or digitizing tablet; 
additional equipment and software 
required in most cases. 

■ WHAT YOU'LL PAY 

$2995 

■ FOR MORE INFORMATION 

Autodesk 

2320 Marinship Way 
Sausalito, CA 94965 
(800) 879-4233 
fax: (415) 491-8304 

Circle 980 on Inquiry Card. 



menus, which is reminiscent of Auto¬ 
CAD. 3D Studio directly imports and ex¬ 
ports both 2-D and 3-D DXF wire-frame 
models into the 2-D shaper, 3-D lofter, 
and 3-D editor modules. You can save all 
working data in the five modules at once 
as an entire project. As in AutoCAD, 
commands are organized into trees, with 
branches for specific options. Each pro¬ 
gram module also has a subset of icon 
buttons grouped into an icon panel that 
controls screen views and module-spe¬ 
cific functions (see screen 1). 

The 2-D shaper is where most objects 
are born. Creation of simple 2-D shapes, 
such as circles and rectangles, is handled 
directly from the menu. You can create 
more complex object cross sections using 
point-to-point line segments. Once 
shapes are created, you can easily curve 
or deform them using Bezier spline ad¬ 
justments. For precision control, you can 
enter coordinates with the keyboard for 
point placement or rotation; there is also 
real-time feedback of the current cursor 
position or rotation angle. A grid overlay 
and grid and angle-snap modes make the 
process even more manageable. 

You can create 2-D text in over 20 
fonts, ranging from Swiss and Serif to 
Times Roman. You can determine text 
size and aspect ratio by sizing a rubber- 
banded box as desired. The fonts are all 
ordinary objects, and you can modify 
them with the spline and point tools. 

Making the Leap to 3-D 

After creating polygons and text in the 
2-D shaper, you can pass assigned shapes 
to the 3-D lofter module for extrusion 
into 3-D mesh objects. Mesh objects are 
collections of interconnected vertices 
and object faces in 3-D space. By de¬ 
fault, lofting an object amounts to ex¬ 
truding it along a straight path. The 
lofter supports paths of any shape, how¬ 
ever, and it also allows separate paths for 
the x and y axes. As a result, even a mod¬ 
erately complex object (like the phone 
handset shown in screen 2) is a breeze to 
create. 

The lofting process is fast—faster than 
I had expected—and you can preview an 
object in the lofter before it is created. 
Complex mesh objects can cause render 
times to escalate rapidly. The lofter of¬ 
fers a surprising level of control over the 
complexity of lofted objects. Many sim¬ 
plistic objects, such as cubes, do not need 
the cross-sectional geometry required 
for, say, the phone handset object, and 
the lofter lets you specify how much de¬ 
tail is needed. 

The lofter builds 3-D objects one at a 
time. To place them in a scene or manip¬ 


ulate them in 3-D space, you pass them to 
the 3-D editor. As mentioned earlier, 
you can create simple 3-D mesh objects, 
such as spheres, toroids, and cubes, di¬ 
rectly inside the 3-D editor. The 3-D edi¬ 
tor also governs object, light, and cam¬ 
era positioning, along with scaling and 
rotation in a 3-D scene. 

I found placing and adjusting lights 
and cameras within a 3-D scene uncom¬ 
plicated and instinctive. 3D Studio lights 
are adjustable for color and brightness, 
and they come in three varieties: ambi¬ 
ent, omni, and spot. Ambient light en¬ 
sures a minimum visibility for the entire 
scene, while an omni light generates an 
effect similar to that of an uncovered 
lightbulb or sunlight. 

I found the spotlight to be my favorite 
because its effect can be so dramatic. 
You can focus spotlights; that is you can 
adjust the size of the hotspot (brightest 
area) and falloff (the dimming of the 
light as it reaches the edge of its cover¬ 
age). You can aim a spotlight by identify¬ 
ing a target for the light in the 3-D editor. 

In addition to several fixed views, the 
3-D editor also provides a movable cam¬ 
era view. Cameras have target position¬ 
ing with a lens focal length that ranges 
from 15mm wide-angle to 200mm tele¬ 
photo, and the cameras can be rotated or 
dollied from any viewport. After creat¬ 
ing a camera (a scene can have several), 
you can make what the camera sees visi¬ 
ble by clicking on a view and pressing the 
Ckey. 

In a large scene with complex mesh 
objects, redraw time of all four view¬ 
ports can get a bit sluggish. By pressing 
Alt-B. you can display 3-D mesh objects 
in an outlined box representation in any 
of the viewports, which makes redraws 
virtually instantaneous. This feature is 
particularly helpful when setting camera 
positions. Clicking and dragging a cam¬ 
era in any of the other three viewports 
also updates the camera viewport in real 
time. This made finding that perfect 
camera angle and position much better 
than hit-and-miss. 

Colors, textures (like glass, chrome, 
or marble), and other surface type ad¬ 
justments are made through a pop-up 
screen of the current materials library. 
Selecting a material permits its assign¬ 
ment to objects or groups of selected 
objects in the 3-D scene. 3D Studio in¬ 
cludes a library of 105 different materi¬ 
als that is loaded by default. You can add 
new materials and modify existing ones 
through the materials editor. 

The materials editor maintains user 
control of ambient, diffused, specular, 
reflectivity, transparency, and color at- 
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Screen 1: The 
2-D editor's 
interface screen 
shows 3D Studio's 
hierarchical 
menus and icon 
buttons. The 
drawing area 
shows the 
building blocks for 
some of the 
objects that 
appear in the 
rendered image in 
the photo. 


Screen 2: The 3-D 

lofter shows the 
lofting o/2-D 
phone handset 
elements (shown 
in the photo) into 
a unified 3-D 
object, 


tributes via slider bars. Reflection, opac¬ 
ity, and bump and texture mapping of 
TARGA and GIF files can also be as¬ 
signed to a material. 

Both Phong and Gouraud object shad¬ 
ing (as well as flat and wire-frame) are 
controlled in the materials editor through 
buttons. Of the two, Phong shading pro¬ 
duces higher degrees of object realism, 
but rendering times are longer than they 
are for Gouraud shading, 

1 modified the glass, plastic, and 
chrome materials in the default library 
for application to objects in the review 
image (see the photo), and then T saved 
them under new material names. Chang¬ 
ing back to the 3-D editor module, I as¬ 
signed the new materials to various ob¬ 
jects and rendered the camera viewport 
as seen in the rendered review image. 

Exit to Toontown 

You can generate a disk or videotape ani¬ 
mation for any scene from within 3D 
Studio’s keyframer. Moving and chang¬ 
ing objects, cameras, or lights within the 
keyframer creates keyframes for those 
items. To generate a 60-frame anima¬ 
tion, you just advance to frame 60 (with a 


slider) and make the changes you want 
reflected in the last frame; all move¬ 
ments and adjustments are incrementally 
interpolated through each frame, from 
the first frame to the current one, A low- 
resolution preview lets you see a shaded, 
real-time version of the animation on the 
VGA monitor. 

After previewing the sequence, I gen¬ 
erated an .FLI animation file &nd 
uploaded it to BIX. It can be found in the 
photo/listings conference as 3DSTU- 
DIO.ZIP, and you can play it back on any 
VGA-equipped system, 

3D Studio supports hierarchical object 
animation. For instance, a flock of birds 
can all be assigned to follow the motion 
path of a lead bird while moving in their 
individual motion paths. These hierar¬ 
chies can be slaved to invisible dummy 
objects within the sequence for added re¬ 
alism. Lights and cameras can also be 
slaved to follow an object's motion path, 
and you can use any spline path created 
in the 2-D shaper/3-D lofter as a motion 
path. By executing the morph command 
in an animation sequence, I was able to 
transmutate cubes to spheres and fluidly 
bend columns so that they appeared to be 


QenSTanC 2000 



: 


$499 


A CD-ROM 
Drive with all the 
desired features, a 
Full 12-Month Warranty and 
complete Drive Kit. 


Other Multimedia 
Products Available 


Toshiba Model XM3201B Kit 
Internal CD-ROM.$827 

NEC Model CDR82 Kit 
Internal CD-ROM.$849 

Future Domain 168016-Bit 
SCSI l/F.$235 

IDE Jukebox, 10 disk, 

9 GB.$5195 

Pioneer Model DD-U5001 
Internal WORM Drive, 

650 MB.$2299 

Pioneer 650MB WORM 
Cartridge.$129 

Corel! Driver l/F Kit - 
WORM/Erasable.$399 

Pioneer 5.25” Multifunctional 
WORM/Erasable..$3999 

Sony M.O. SMO-D501 
DOS Kit.$3795 

Media Engine™ Audio 
Studio....$599 


Call for Catalog of 
CD ROM Titles 


BOFFIN 


LIMITED 


THE MULTIMEDIA 
SOURCE 

2500 W. COUNTY RD. 42 * #5 
BURNSVILLE, MN 55337 

612 / 894-0595 

Gen STAR™ fe a trademark of Genesis Integrated 
Systems, Inc, Media Engine™ Is a trademark of 
Genesis Development Corporation 
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When it comes to OCR, 



Only our CAT 
can read. 

Introducing 

CAT Reader Professional, 
an omnifont OCR software 
for your PC that allows fast and 
accurate conversion of scanned 
text* Packed with features, CAT 
Reader Professional supports 
full page scanners from Abaton, 
Canon, Chinon, Microtek, 
Hewlett Packard and Pen tax; 
and hand scanners like The 
Complete PC Hand Scanners, 
DPI Handy Scanners, 
GeniScan, Logitech ScanMan 
and Plus, Marstek Hand Scan¬ 
ners, and Niscan/Niscan GS, 


OCR Feature 
Comparison 
Chart 


OmnH'onl 
Trainable 
Built-In Text Editor 
Built-in Spall Checker 
Full-Page Scanner Driver 
Hand Scanner Driver 
Skew Tolerance 
Dot Matrix 
Automatic Zoning 
Manual Cropping 
Ligatures 
Windows Required 
RAM Requirement 
Extra Hardware 
Text Merging 
Under $500 

V Windows vwskm scanners wily ^MB Jboomitiarwted 

For more information, call 

214-350-0888 

Computer Aided Technology, Inc. 

10132 Monroe Drive, Dallas, Texas 75229 
fax 214 - 904 - 0888 
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Testing 3D Studio 


L ike the Video Toaster that was re¬ 
viewed last month, Autodesk's 
3D Studio was tested in the 
BYTE Multimedia Lab. Il per¬ 
formed flawlessly in all my test config¬ 
urations* The Zeos International ((800) 
423-5891) system’s default display was 
served up by Diamond Computer’s 
((408) 736-2000) SpeedStar Plus, a 
Super VGA card, for 256-color renders. 
My renders were speeded by the addi¬ 
tion of a Weitck ((800) 468-3167) 
WTL4167 math coprocessor chip, 

I also used the Hercules ((415) 540- 
6000) Graphics Station Card with Her¬ 
cules’s new 3D Studio Autodesk Dis¬ 
play Interlace driver software. This 
adapter allowed me to design models at 
1024 by 768 pixels in 16 colors and ren¬ 
der them in 24-bit color, all on the same 
monitor. 

Using the higher Texas Instruments 
Graphics Architecture resolutions re¬ 
quires a multiscan monitor; I tested two 
multiscan units in the one-monitor dis¬ 
play configuration: a 15-inch Relisys 
((408) 945 9000) RE-5120 and a 14- 
inch OptiQuest {(800) 843-6784) with 
an impressive 0.25-millimeter dot 
pitch. Both units performed flawlessly» 
and 24-bit color renders looked abso¬ 
lutely fantastic. 

Since I wanted to eventually generate 


video-re cord able animations, 1 tested 
both Truevision ((317) 841-0332) 
TARGA+ and ATVista+ adapters in 
two-monitor display configurations* 
Both generate directly recordable 
NTSC video (see the review “TARGA+ 
Lowers Cost of High-End Graphics," 
January BYTE). I used a Relisys RE- 
5155 RGB monitor when previewing 
images and then switched back to NTSC 
output when I was ready to record the 
final animation sequences to a Sony 
((800) 523-7669) VO-5850, a U-Matic 
single-fra me editing videotape record¬ 
er. The recorder was driven by a Dia- 
quest ((415) 526-7167 DQ-50P parallel 
interface VTR controller board with 
Action Animator software. 

The Diaquest board does all the work 
of controlling the VTR for animation. 
After each frame is rendered, 3D Stu¬ 
dio tells the Action Animator software 
to place the frame on tape. The Dia¬ 
quest board then signals the VTR to per¬ 
form a one-frame insert edit. This in¬ 
sert edit records the rendered ^-second 
animation frame to tape, precisely on 
the frame following the previous one. 
After the edit, the VTR controller soft¬ 
ware instructs the VTR to rewind the 
tape to a specific park point and w r ait for 
the next tendered frame of animation to 
he recorded. 


dancing. Adjustment of motion fluidity 
and looping are also provided via pop-up 
track and key information displays. 

I found that a few techniques included 
in other animation software packages are 
not available or are cumbersome to use in 
3D Studio, Fading objects from one color 
to another cannot be done directly. Also, 
true environmental mapping is not possi¬ 
ble, so metallic objects can’t display 
surface reflections of objects surround¬ 
ing them. 

Overall, each program module in 3D 
Studio is bursting with unique control 
and command parameters. Understand¬ 
ing object creation via the 3-D I of ter is 
key to making realistic images. I spent 
many enlightening hours simply reading, 
experimenting, and lofting assorted 2-D 
shapes with strange path variations, and 
that was just with one module. 


Simply listing 3D Studio’s commands 
without benefit of descriptions would 
probably fill this entire review. How¬ 
ever, 3D Studio’s tutorial and massive 
reference manuals cover every step in 
profusion. This should make 3-D object 
modeling and animation a breeze for the 
first-time user, and 1 know the software 
will elicit exclamations of joy from its 
users at every turn. 

At $2995, Autodesk’s 3D Studio de¬ 
serves a five-star rating, I’m happy that 
this review has afforded me the opportu¬ 
nity to be one of the first to publicly stand 
and applaud. ■ 


Greg Loveria is a computer graphics and 
desktop publishing consultant, animator , 
and technical writer in Binghamton, New 
York He can be reached on BIX c/o 
"editors." 
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WordScan; The Most 
Accurate OCR You Can Buy 

And Wll Prove It 
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o it accurately recoqnizes un 

Our unique Pop-up Editor guarantees the most accurate results possible. Prooftwice 
as fast without referring to the original document 

W e started with the lowest error- rate OCR technology 
in the industry Then we added exclusive features to 
make WordScan even more accurate. With WordScan you 
get the same state-of-the-art recognition we build into 
our high-end systems, at desktop prices. 

Exclusivefeatures make WordScan 
even more accurate. 

Our unique Pop - up Editor guarantiees the most accur¬ 
ate results possible. It pops up an enlarged image of any 
questionable character or 
word so you can proof 
without referring to the 
original document. 

And because Word¬ 
Scan uses dictionaries dur¬ 
ing recognition, we don’t 
make mistakes common 
to other OCR products. 

You can even add your 


“WORDSCAN PLUS 
REDEFINES WHAT WE EXPECT 
FROM AN OCR PACKAGE. ITS 
EXCEPTIONAL ACCURACY, WEALTH 
OF FEATURES, AND HANDS-OFF 


DESIGN SET A 
NEW STANDARD." 
-PC MAGAZINE 


UU 


own words so WordScan accurately rec¬ 
ognizes unusual or specialized terms. 

Zap figures or text right from a fax 
card to your word processor or spread¬ 
sheet. No fuzzy' print- outs. No retyping. 
No errors. And onlyWordScan has built- 
in dot-matrix support to read even draft 
quality'dot-matrix documents accur¬ 
ately. Most OCR products can’t do this 
at all or charge you extra. 

Other unique WordScan features 
get the job done faster, better. 
Clipping, another WordScan exclusive, 
lets you choose just what you want on 
the page. Text, image, or both. All in one pass. 

Scan Norn Recognize Later lets you scan large 
documents now, but do OCR later so your PC is not tied up. 

Make different documents look the same with our 
unique Style Ste/feature. 

Process multiple documents into separate files auto¬ 
matically Just put a blank page between documents and 
WordScan does the rest. _ 

We’U send you the proof ^ ffi 

To see the results of 
head-to-head, real-' ( 
world comparison 
tests with the leading 
competitive OCR soft¬ 
ware products, or to 
get the name of a dealer 

where you can make the com- ^ 

parisons yourself, j ust give q f\ 

us a call at 800- 544-7051. RECOGNUION SYSTEMS 



2500 Augustine Drive, Sank* Clara, CA 95054 USA 800-544-7051; otibiifeUSA, 408-986 8006; FAX 408-986-1440 
© 1990 Calm Recognition Systems, Inc. CaJera* is a registered trademark of Catena Recognition Systems, Inc. UtoidScan and TiucScan are trademarks ofCatera Recognition Systems. Inc. 
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PC DIAGNOSTICS • PREVENTATIVE MAINTENANCE • BENCHMARK TESTING • PERFORMANCE ENHANCEMENT 



SPEED 
TEST 
YOUR PC 


You've seen the 
Landmark Speed 
Rating advertised 
by many major PC 
manufacturers, 
now you can have 
your own copy of the Landmark System Spaed Tear 
Accurately measure CPU, math, and video speeds to make 
an informed purchasing decision, determine the best PC 
for the job or maybe just win some bets in the office on 
whose PC Is realiy faster! Includes the Landmark AT 
CMOS RAM Setup program to update your system config¬ 
uration on-the-fiy. Regularly $29. BYTE Special ONLY £19. 


PC WON T BOOT? THEN JUST 
KICKSTART IT! 

Don’t replace your motherboard, don't call service, use 
KickSTarl 2'“. When serious hardware problems occur, 
nothing gets you up and running as fast, Kick Start 2 meas¬ 
ures power within 2.5% on all four voltages, shows Power- 
On Self-Test (POST) failure codes, and features on-hoard 
ROM-based diagnostics allowing you to determine and 
remedy the problem quickly . easily and inexpensively! 

Built-in serial and parallel I/O allows for testing wa modem , 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2’s battery backed-up CMOS RAM saving 
valuable setup time, Includes serial and parallel loopback 
plugs and Landmark Jump Start AT ROM BIOS for testing 
PCs that don't issue POST codes KickStart 2 tests your 
system regardless of O/S (even UNIX). 



On-board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-In), 

KickStart 2 is the ultimate SECURITY CARD tool With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests. Regularly $599. BYTE Special, 
SAVE £$S CALL NOW. 


' KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system. . the hoard is a worthy investment for com¬ 
puter maintenance. ” David Claiborne, PC Week - 
December 24 1 1990. 


THE 5 MINUTE SOLUTION TO —- 

FLOPPY DHIVE FAILUHE HOW TO DEBUG A DEAD PC 



KickStart 2 is ideal tor permanent installation ft eliminates the need for an 
I/O card, provides remote and orr-site diagnostic capabilities for quick repair 
time and offers a solid hardware based solution to unauthorized access with 
impenetrable password protection. 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 


With PC Probe w you’ll save time and money when your 
PC starts acting up. In one easy-to-use package you get 
Diagnostics, Benchmarks, Performance Enhancement 
Utilities, and System information. Combined, this arsenal 
of tools will keep your system up and running at peak 
performance and remove the mystery about whafs inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. H tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transfer rate by determining optimum interleave and 
changing it, prevent catastrophic data hss by performing 
data revitalization, re/ormaf the hard drive, run external 
programs , display and edit CMOS RAM on-the-fly, pre¬ 
vent accidental hard drive data destruction with pass¬ 
words. diagnose problems with device drivers installed. 


With Aligniryou can clean, diagnose, and align your 
floppy drives in minutes without a scope. Patented tech¬ 
nology requires only a screwdriver to perform ANSI- 
accurate alignments (.3 mil). 

Alignlt is ideal for corporate users with 2 or more PCs 
because it includes a 'GOLD STANDARD’' feature so you 
can align all your PCs to the same in-house standard. 
guaranteeing that all your floppies are perfectly inter¬ 
changeable between PCs. 

80% of all floppy drive failures can be fixed with AlignII 
so don't replace your drive, save time and money instead. 

includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both 
sizes) good tor 180 uses. Replacements and single drive 
size versions available. For all PCs and compatibles. 
Regularly £249 (single Size $149). BYTE Special, SAVE 
$S$ CALL NOW. 


HARD CORE TESTING FOR 
PROFESSIONALS 

Land mar k/SuperSoft Service Diagnoslics ,B is ideal for 
professionals requiring the most exhaustive diagnostic 
test capabilities. Each module is CPU specific, including 
PC, XT, AT,. 386/486, and PS/2. Since 1981 major manu¬ 
facturers like Wang, Xerox, Prime, Sony, DEC, NEC. and 
NCR have relied on Service Diagnostics to tackle their 
toughest operating problems. 

Intended for professional service and repair technicians, 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-tine help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and ail keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self- 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level. Also avai¬ 
lable in a complete Kit including; all CPU specific soft¬ 
ware, dual size floppy alignment software see Alignlt), 
and PC/XT & AT ROM POSTs, Winner of the PC 
Magazine Editors Choice Award in August 1990 . 


Need an inexpensive solution for dead or problematic PCs 
and motherboards? Try KickStart 1" or JumpStart ROM 
POST", two quick and easy to use debugging tools. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT BO Power-On Self-Test codes, The 
manual translates error codes for easy failed circuit isola¬ 
tion Regularly $99 BYTE Special, SAVE $$$ CALL NOW, 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes Tests include 
CPU register and logic, 8087 math coprocessor, 8253 rimer, 
8237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskah I e/non-mask- 
able interrupt detection, display adapter (MDA, CGA, EGA), 
keyboard, keyboard controller, floppy controller, drive A: 
read Base memory at normal & slow refresh rates, and 
POST checksum. Display of motherboard switch configura¬ 
tion. Regularly £199 (AT version) $99 (XT version), BYTE 
Special, SAVE $$£ CALL NOW 



Super So ft$ Service Diagnostics: The Hit 
is a technicians dream, with all the tools 
necessary to accurately analyze alt phases 
of computer operations .,. it is welt worth 
its performance potential N 0/7/ O'Brien 
PC Magazine - August, 1990. 


•Service Diagnostics XT/AT Kit. ..Reg .5595, SAVE $$$ CALL NOW 
•Service Diagnostics PS/2 Kit.. Reg. $495, SAVE S£S CALL NOW 

• XT ROM POST... Regularly $99 SAVE $$$ CALL NOW 

• AT ROM POST.... Regularly $199 SAVE $$$ CALL NOW 

• Individual pricing available an all kil components, please inquire. 



The 200 page on-line manual has built-in table of con¬ 
tents, topic/text search, and trouble shooting tips PC 
Probe comes with dual size floppies and 9 & 25 pin serial/ 
parallel port loopback plugs. For PC XT, AT, 386. 486 and 
compatibles using DOS 2,0 or higher. Regularly $149, 
BYTE Special SAVE $$$ CALL NOW. 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 

Finally, with a single keystroke, you can define virtually 
every computer term known in a matter of seconds. This 
award-winning, easy-to-use utility, defines over 4200 
compuier terms and concepts for you without having to 
leave the program you're In. 

The Computer Glossary" (a software version of the best¬ 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR. The definitions are written in 
concise, standard English, plus, The Computer Glossary 
provides colorful industry “backgrounders’* * fascinating to 
the beginner and expert alike. 

Get the most out of your software, manuals and com¬ 
puter magazines, buy The Computer Glossary and 
become a true POWER USER. Runs under DOS or MS- 
DOS 2.0, or later, with 32K of RAM and 1,4 MB of hard 
disk space on IBM PC, XT, AT PS/2 and compatible 
computers. Regularly £59. BYTE Special, SAVE $$$ 
CALL NOW. 


CALL (800) 683-6866 

International use FAX (813)443-6603 
Voice (813) 443-1331 

Visa »MC* Ante jr • CODsAccepted* Dea ter Inquiries Welcome 

B ni m 

! 

I ANT )m Ark SupeiS ft 

First in PC Testing ... Since 7 981 

703 Grand Central Street-Clearwater, Florida 34616 

CofWTlnht©l»1 ■ 1391. LamnMrt.SupirSiift.PC ProDc.PJiflTilt.iiitiStarl, R0M*W, 

jrOSeoicK' uqnosfecs an ftadamartejrd lecrtlGrtdiradiir^riHo! Landni'K H«car[MnlaniT»i»; 
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REVIEWS 


SYSTEM 


The Fastest Portable: IBM's P75 Road Warrior 

ROGER C. ALFORD 



M ost of the new powerful 33-MHz 
486 systems come in large desktop 
or tower cases, but faster doesn't 
have to be bigger. IBM's PS/2 Model 
P75 486 portable proves that point. 

The P75 outperforms any other porta¬ 
ble computer BYTE has tested. However, 
the machine is small only when com¬ 
pared to desktop machines: at 18 by 12 
by 6 inches and 22 pounds, this is no lap¬ 
top. Physically, its design resembles that 
of IBM's PS/2 Model P70. The keyboard 
detaches from the case to reveal the dis¬ 
play and floppy disk drive, both of which 
tilt forward when in use. 

The base system includes a 3V2-inch 
high-density floppy diskdrive, a 101-key 
IBM Enhanced PS/2 keyboard, an inte¬ 


grated 10-inch diagonal gas-plasma dis¬ 
play, an integrated XGA controller, a 
SCSI hard disk drive controller, 8 mega¬ 
bytes of system RAM, a serial port, a 
parallel port, a mouse port, four Micro 
Channel expansion slots, and a 160-MB, 
16-millisecond or 400-MB, 11.5-ms 
3te-inch SCSI hard disk drive. IBM lists 
the system with a 160-MB drive for 
SI5,990; the 40Q-MB system, which 1 
tested, costs $18,890. IBM also tossed in 
a 2400-bps modem ($462) and IBM DOS 
4.0 ($150), which brought the total sys¬ 
tem price to $19,502, 

Rocket with a Handle 

The P75 is an impressive example of how 
much computing power you can cram 


into a portable computer. The well-laid- 
out interior takes maximum advantage 
of all available space. IBM placed the 
power supply, hard disk drive, and whis¬ 
per-quiet fan along the vented bottom of 
the unit. As you might expect, the system 
design makes extensive use of surface- 
mount technology and fine-line traces on 
multilayer circuit boards to achieve the 
highest possible integration. 

Two half-size 16-bit Micro Channel 
slots and two full-size 32-bit Micro 
Channel slots are easily accessible, mak¬ 
ing it easy to add an internal modem, net¬ 
work controller, or other add-in board. 
By integrating the floppy disk drive con¬ 
troller, SCSI controller, XGA video con¬ 
troller, and serial and parallel I/O ports 
onto the system logic boards, the P75 486 
has ensured that all four Micro Channel 
slots are available. 

Four high-density (72-pin) single in¬ 
line memory module sockets hold the 
system RAM. The 36-bit-wide memory 
modules (32-bit memory plus 4 parity 
bits) that plug into these sockets have a 
notably wider data path than the 9-bit- 
wide modules that plug into the more 
conventional 30-pin SIMM sockets that 
are found in most of today's systems. 
Typical 386 and 486 systems have 30-pin 
SIMM sockets, so you must install 
DRAM modules in groups of four to sup¬ 
port the 32-bit-wide processor data path. 
With the Model P75, you can install sin¬ 
gle modules. 

Two 4-MB SIMMs of 70-nanosecond 
DRAMs make up the system's standard 
8 MB of memory. IBM offers both 2-MB 
($565) and 4-MB ($1095) memory up¬ 
grade modules to allow total system 
memory of 8, 10, 12, 14, or 16 MB. You 
can add more memory by way of a Micro 
Channel memory board. 

Following the latest trend in high-end 
systems, the Model P75 positions the 
i486 processor on its own replaceable 
board. This, presumably, will allow an 
easy upgrade to a 50-MHz i486 when it 
becomes available. A heat sink sits atop 
the i486, secured by a hold-down screw 
and thermally conductive epoxy. The 
P75 includes no external cache, and it 
does not support Weitek’s WTL4167 
math coprocessor. 

continued 
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Photo 2: The Model P75's interior makes effective use of limited space by using 
highly integrated surface-mount technology * The 400-MB hard disk drive and 
the universal-input power supply are lucked neatly away along the bottom of the unit\ 
A removable i486 processor card (upper left) allows for future CPU upgrades. 

The HO ports (right) sit behind a plastic access door. 


Shades of Gray and XGA 

The gas-plasma display is about what you 
might expect from a flat-panel display: 
It’s merely adequate. The display has a 
wide viewing angle and is acceptably 
bright, but the orange-on-black or black- 
on-orange display options both lack con¬ 
trast. The display converts colors into 16 
shades of orange. This lets you run many 
graphics programs but compounds the 
contrast problem. 

The gas-plasma display supports 
CGA, EGA, and VGA graphics, at up to 
640 by 480 pixels* To extend display life, 
you can set the system to blank the screen 
automatically after an interval of inac¬ 
tivity ranging from I to 120 minutes. You 
restore the screen by pressing the Shift 
key or by moving the mouse or other 
pointing device. 

The fiat-panel display will serve in the 
field, but youll want to hook up a real 
CRT when you're in your office* The 
P75’s XGA video controller includes 1 
MB of memory and generates images at 
up to 1024 by 768 pixels with 256 simul¬ 
taneous colors, or 640 by 480 pixels with 
64,000 colors. For an extra $82, you can 
get a 10-foot keyboard cable extension, 


which lets you put the system unit on the 
floor* 

An access door at the left rear of the 
P75 provides access to the XGA video 
connector, as well as the serial, parallel, 
and pointing device ports, an external 
floppy disk drive connector, and a SCSI 
connector. You access the I/O connectors 
for Micro Channel boards through this 
door as well. 

In addition to supporting the internal 
SCSI hard disk drive, the integrated SCSI 
controller can support up to six external 
devices, such as a CD-ROM drive, scan¬ 
ner, tape backup system, or additional 
hard disk drives. 

The spring-loaded floppy disk drive 
automatically pops out to an accessible 
angle when you remove the keyboard 
from the front of the case, and the bottom 
of the gas-plasma display also pulls out to 
adjust the viewing angle. Three LEDs 
below the floppy disk drive indicate 
power on, floppy disk access, and hard 
disk access. The lightweight keyboard 
case is flimsy, but the keyboard itself has 
a good fed, with a soft key click feed¬ 
back. The system also includes a speak¬ 
er, but the sound is almost inaudible in a 


ACTION SUMMARY 


■ IBM PS/2 MODEL P75 8573-401 

■ WHAT YOU'LL LIKE 

IBM's new portable puts i486 
power and top video performance 
in a 22-pound package. 

■ WHAT YOU'LL DISLIKE 

You'll pay a premium for the 
Model P75* It's not as fast as 
desktop i486-bosed systems in 
most performance categories, and 
the system's gas*plosma display 
doesn't take full advantage of 
the system's XGA graphics 
capability* 

■ SYSTEM CONFIGURATION TESTED 

33-MHz i486 CPU, 8 MB of 
SIMM RAM; 40Q-MB SCSI hard 
disk drive, 3V2-tnch high-density 
floppy disk drive; 10-inch gas- 
plasma display with 640- by 480- 
pixel VGA graphics and 16 gray 
scales; IBM Enhanced PS/2 101- 
key keyboard; four Micro Channel 
slots: two 16-bit half-size and two 
32-bit full-length; ports for serial 
parallel, mouse, and external 
floppy disk drive; 60-pin external 
SCSI port, external XGA; internal 
2400-bps modem; PC-DOS 4.0 

■ WHAT YOU'LL PAY 

Bose system starts at S 15,990 
System as tested: S19,502 

■ FOR MORE INFORMATION 

IBM Carp. 

U.S. Marketing Si Services 
Department ZW1 
1133 Westchester Ave. 

White Plains, NY 10604 
(800) 426-2468 

Circle 1221 on Inquiry Card. 



room with any background noise. 

The Model P75*s universal-input 120- 
watt power supply is easily adequate for 
a portable system. The power supply ac¬ 
cepts 100 to 240 volts input at 50 to 60 
Hz, making it usable worldwide. The 
power cord receptacle is located at the 
rear of the system behind a sliding access 
door. 

For portability, IBM included a fold¬ 
down handle on the top of the P75* An 
optional molded plastic traveling case 
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Windows 3.0 is a great step forward. 
It just doesn’t go far enough. You 
still have to overcome barriers 
you thought you'd left behind. 
Such as DOS. The complexities of 
file management and application 
integration. And working in two 
environments. 

The solution? Simply add HP 
NewWave. In this one simple step, 
you turn your PC into the most 
powerful, easiest-to-use informa¬ 
tion tool in business. To prove it, 
weVe put an eye-opening, inter¬ 
active demonstration on disk. 

It shows how NewWave's simple 
object model lets you work on one 


desktop en¬ 
vironment, instead of having 
to use both the Program and File 
Managers. You don*t have to under¬ 
stand the DOS file system at all. 
And it works with the Windows 
applications you already have. 

Integrating NewWave applications 
is astoimdingly simple. Just drag 
and drop. “Drill down” editing lets 
you make changes in part of a 
document, such as a chart, without 
leaving it. And with “hot links” 
your data changes automatically 
in all connected files. 


NewWave, call (408) 376-2727 
for your interactive demonstra¬ 
tion disk. (Handling eharge $3.95.) 
Then experience one of the most 
dramatic breakthroughs ever 
brought to your screen. 


HEWLETT 

PACKARD 
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IBM PS/2 Model P75 

Eve rex Step 486/33 
Club American 486/33 
IBM AT 


IBM PS/2 Model P75 

Everex Step 486/33 
Club American 486/33 
IBM AT 


DOS BENCHMARKS 
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APPLICATION-LEVEL PERFORMANCE Better ► 
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CONVENTIONAL BENCHMARKS 


LINPACK 

(single) 

(M FLOPS) 

Dhry stones 
(Dhry,/sec.) 

PS/2 Model P75 

0,88440 

25488,8 

Everex Step 486/33 

0.91120 

26912.9 

Club American 486/33 

0,92630 

27472.3 

IBM AT 

0,02105 

2317.9 


For application and low-level benchmarks, results are indexed and show relative parlormange; for each 
individual index, an 8-MH* IBM AT running MS'DOS 3,30 - 1 For all benchmarks, higher numbers 
indicate better performance 

The BYTE low-level benchmark suite identities performance differences between machines at the 
hardware level; the application benchmarks evaluate real-world pedormance by running a standard test 
suite using commercially available applications. Application indexes include tests using the following 
programs Word processing WordPerlect 5,0; Desktop Publishing; Aldus PageMaker 3.0, Database: 
Borland Paradox 3.0 and AshtonTate dBASE tV. Compilers. Microsoft C 5.1 and Turbo Pascal 5.5; CAD: 
AutoCAD release 10 and Generic CADD level 3 1.1.5; SoientrfitVEngineenng. Stala release 2. MathCAO 
2.5, and PC'Matlab3.5t; and Spreadsheet: Lotus 1-2-3 retease 3 0 and Microsoft Excel 2,1. 

The BYTE Lab introduced version 2 0 of the DOS benchmarks in the August 1990 Issue fsee "BYTE's 
New Benchmarks: New Looks, New Numbers") Benchmark results tor machines reviewed under 
previous versions aren't directly comparable To obtain a copy of the benchmarks, join the listings area of 
the byte.bmarks conference on BIX or contact BYTE drrectly 


($299) includes a handle, wheels, and 
storage for cables and a mouse. 

The system comes with drivers for its 
XGA interface, and a reference disk with 
several utilities, including system setup, 
disk cache, and diagnostics. IBM also in¬ 
cludes an informative, well-illustrated 
quick reference manual. 

As expected, the unit showed a high 
level of IBM compatibility. It tan every¬ 
thing I threw at it. I ran the system using 
IBM PC DOS 4.0. IBM is working on 
SCSI drivers for its upcoming release of 
AIX for the P75. 

As Fast as You Wanna Be 
The P75 is the fastest portable BYTE has 
tested. Most 33-MHz 486 desktop sys¬ 
tems are faster, however. In fact, the sys¬ 
tem came in with the slowest overall per¬ 
formance of the 486/33s tested so far by 


the BYTE Lab, excelling only in the 
video tests. This isn't surprising, since 
the P75 is a revision of the older 386- 
based P70 design and lacks an external 
CPU cache. Still, the system will blow 
the case off any 386 portable around. 

In the low-level system benchmarks, 
the P75 posted a 6.8 CPU index—well 
below the 7.2-to-9.0 ratings for the desk¬ 
top systems BYTE has tested, FPU per¬ 
formance was closer but still brought up 
the rear. Similarly, the system's SCSI 
disk subsystem performance—even with 
IBM's 11.5-ms hard disk drive—is mid¬ 
dling. The P75 makes up for its slower 
performance on those tests with its blind¬ 
ing video speed. Its video performance 
of 16.8 left the Club American 486/33, at 
15.0, a distant second. 

The application-level performance in¬ 
dexes follow the low-level indexes fairly 


closely, with the CAD index being the 
only one where the P75 is not the slowest 
(see the figure). 

The Model P75 is a high-powered por¬ 
table that gives you the most possible pro¬ 
cessing power and disk storage on the 
road. If you need the power and can pay 
its high-powered price, the P75 might be 
the right system for you. With the excep¬ 
tion of the keyboard, it's well built. On 
the other hand, $16,000 will buy you a 
respectable 386 portable with enough 
money left over to buy a moderately 
equipped 486 desktop system. ■ 


Roger C, Alford is president of Program¬ 
mable Designs, a Michigan-based con¬ 
sulting firm. He is the author of Pro¬ 
grammable Logie Designer's Guide 
(Howard W. Sams , 1989). You can reach 
him on BIX c/o “editors. ” 


268 BYTE* APRIL 1991 


























































The #1 Distributors 
In The World 
Now Sell 

The #1 Software Protection 

In The World. 



Sentinel-C 

- Pretexts multi jite package 
with Line device 
-126 bytes of non-volatile 
memory programmed before 
shipment, of the software 

* Rainbow supplies the 
developer a unique adapter 
ibr programming the unit 

-Higher level language 
interfaces Lite l aded 

* Huns u nder DOS, OS/2 and 
Xenix, on IBM PC/XT/AT 
PS/2 and compatibles 

* Parallel port version 

■ Evaluation kits are available 


S oftware developers creating the latest appli¬ 
cations for IBM PC/XT/ATs or compatibles 
can now turn to local distributors for the 
first-class mworld-class software protection. 

Rainbow Technologies’ Software Sentinel™ fam¬ 
ily of hardware keys is protecting over $ 1 billion 
in personal computer software. Right now. 
Worldwide. With virtually unbreakable security. 

The hardware key concept is simple and effective. 
Developers incorporate unique codes in their software 
program which interact with the Sentinel key. The key is 
shipped with the program and must be connected to the 
PC in order for the software to run. It’s that easy. 

Choose Rainbow’s SentinelPro™ for most applications 
or the Sentinel-C for custom configurations. Each 
model assures the developer that only holders of the 
key can run the software. Without adversely affecting 
the operation of protected or unprotected programs. 

No matter where you sell your software worldwide 
stay in control of your distribution and revenue by 
choosing the internationally accepted standard in 
protection. For additional information, contact 
RainbowTechnologies Ltd. in the U.K. or one of the 
# 1 distributors listed below. 


SentinelPro" 

* Runs under DOS, OS/2 and Xenix, 
on IBM PC/XT, AT, PS/2 and 
compatible?, and Atari ST 

* Algorithm technique- 
(Never a fixed respon.se) 

* Parallel port version 

•Minimal implementation efforl 

* Higher level language 
interfaces included 

* 100 times faster than fixed- 
response devices (l ms) 

•ASIC design, for reliability 

* Evaluation kits are available 
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Use CodeBase++ 
with C++ to build 
multi-user, dBASE 
compatible programs. 
Take advantage of 
object orientated 
programming to quick¬ 
ly create maintainable, 
readable software. 


dBASE Compatible 


Use CodeRase++ 
classes to access and 
change the data, index 
and memo files of 
dBASE IV and III. Use 
other classes to manip¬ 
ulate strings, sort at 
high speed, perform 
date arithmetic, evaluate 
dBASE expressions, 
manipulate linked lists 
and manage memory. 


Portable 



Fast 


Watch as your C++ 
programs execute 
much faster than 
corresponding dBASE, 
Clipper or FoxPro 
programs. Be surprised 
at the small execut¬ 
ables and low memoiy 
requirements. Examine 
the C++ source code, 
which is completely 
included, to learn good 
object orientated 
programming 
techniques. 


Order Today 


Order today at $295 
and discover why 
Sequiter Software Inc. 
and most dealers offer 
a 60-day money back 
guarantee. 


Port your programs 
between DOS, Microsoft 
Windows, and OS/2. 
Keep all the profits as 
you distribute your 
programs royalty free. 


SEQUITER I 

SOFTWARE INC. I 


Call (403)448-0313 
Fax (403) 448-0315 


P.O. Box 5659, Station L, Edmonton, Alberta, Canada T6C 4G1 
















REVIEWS 


APPLICATION 


Access Extended Edition 

and dBASE Data with InfoAlliance 


JON UDELL 


I don’t want to know where you’ve 
stored it, or how. I just want to use the 
data.” That complaint, which is heard 
throughout the corporate world, defines 
the problem that Software Publishing 
Corp.’s InfoAlliance aims to solve. SPC 
calls the product a “transparent data- 
source integrator.” 

In its current form, that means you can 
use InfoAlliance to build OS/2 Presenta¬ 
tion Manager (PM) applications that read 
and write IBM Extended Edition (EE) 
Database Manager tables, .DBF files 
created by dBASE, FoxPro, and Clipper, 
and database files owned by InfoAl¬ 
liance’s native DBMS. An InfoAlliance 
server, or "network data-source integra¬ 
tor/ 1 can export such data sources across 
a LAN to OS/2 clients running InfoAL 
liance. There’s no Windows client yet, 
but SPC has announced that one will ship 
in mid-1991. At the same time, SPC ex¬ 
pects to deliver support for two addition¬ 
al Structured Query Language engines: 
Microsoft’s SQL Server and IBM’s DB2. 

My test-bed was a pair of Compaq 
PCs: a 12-megabyte Systempro and an 8- 
MB Compaq 486/25 connected by way of 
Olicom 16/4 token-ring adapters. Since 
InfoAlliance currently runs only under 
PM, and since its sole SQL source is 
IBM’s EE Database Manager, I installed 
OS/2 EE 1.2 on both machines. That, in 
turn, dictated that the network operating 
system had to he IBM’s LAN Server. 

Trials and Tribulations 

In case you haven’t worked with an EE 
LAN before, here's a quick overview. 
EE 1.2 comes with a LAN requester, a 
database server, a database requester, 
and a communications manager. LAN 
Server 1.2, which is a separate product, 
provides file and print services. That 
means that any EE workstation can pro¬ 
vide database services to a LAN, can use 
the database services of any other EE 
workstation, and can use the file and 
print services of an EE machine running 
LAN Server. 

The communications manager sup¬ 
ports all these connections—and others, 
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These screens 
show how a 
related pair of 
databases might 
look using 
InfoAlliance (left) 
and Extended 
Edition *s Query 
Manager 
(below). 


notably sessions with IBM 
hosts—but does so in differ¬ 
ent ways. In particular, the 
file-server-to-dient link uses 
NetBIOS, but the database- 
server-to-client link requires 
an advanced program-to-pro- 
gram communications (APPC) 
session. 

My plan was to set up the Systempro as 
both file server and database server, and 
the Compaq 486/25 as both file requester 
and database requester. I wanted to ex¬ 
plore IBM’s own client/server database 
arrangement before delving into SPC’s. 
The file server and requester part, medi¬ 
ated by NetBIOS, worked well, (Note, by 
the way, that neither IBM’s nor SPC’s 
client/server database requires a file 
server. I installed LAN Server only to 
create a normal network scenario.) 

But, although I struggled mightily 
with IBM’s communications manager, I 
was never able to get the EE database re¬ 
quester on the Compaq 486/25 to speak 
APPC to the EE database server on the 
Systempro, I mention this because Info¬ 
Alliance, which needs only NetBIOS, 
did manage to connect my database client 
workstation to EE SQL tables stored on 
the server Lacking the APPC link, l still 
couldn’t run EE’s Query Manager on the 
client. Since InfoAlliance is not a com¬ 
plete substitute for Query Manager, the 
situation wasn’t ideal. Still, I rate the 
simplicity of InfoAlliance’s network 



substrate as a key virtue. The fewer mov¬ 
ing parts, the better. 

Forging the Alliance 

The application in the photos above re¬ 
lates a pair of databases: One describes 
authors, the other articles. The screens 
shown exploit the one-to-many relation¬ 
ship of authors to articles, displaying for 
each author a scrollable list of articles. 
Separate screens enable the user to add to 
and update the authors and articles data¬ 
bases, I built the application three ways: 
first with EE data under EE’s Query 
Manager (IT1 call this the EE/EE ver¬ 
sion), then with InfoAlliance data under 
InfoAlliance (IA/IA), and finally with 
EE data under InfoAlliance (EE/IA). 
The top photo depicts both the IA/IA and 
the EE/IA versions: they’re visually, but 
not functionally, identical. The bottom 
photo shows the EE/EE version. 

With InfoAlliance, just as with Query 
Manager, you can build complete PM 
applications without writing a single line 
of code, InfoAlliance is clearly the supe¬ 
rior screen designer. Query Manager can 
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only build rudimentary screens with Sys¬ 
tems Application Architecture-style 
menu controls. But Info Alliance screens 
have menus, shaded or bit-mapped back¬ 
grounds, a variety of fonts, and an icon 
palette. In design mode. Info Alliance's 
graphical editor draws lines, ovals, rect¬ 
angles, and text, colors these objects, and 
aligns (hem with data fields. It lacks the 
grouping feature typical of drawing pro¬ 
grams, but it's well suited to rapid con¬ 
struction of eye-catching screens, and it 
doubles as the report designer. 

After Fd built the data-entry and up¬ 
date screens for the two databases, I 
filled them with data that 1 pulled from 
existing .DBF sources. For the HE/EE 
and EE/IA versions, that required a de- 
limited-ASCII import to move the data 
into SQL tables. For the I A/I A version, I 
ran an import to move the data into na¬ 
tive InfoAIliance (.F1L) files. Note that I 
did that only to exercise the native for¬ 
mat. InfoAIliance will work directly 
with .DBF files (although not with asso¬ 
ciated dBASE-style indexes). 

InfoAUlance's import function is a lot 


ACTION SUMMARY 


■ INFOALLIANCE 

■ WHAT IT DOES 

InfoAIliance integrates data from 
disparate data sources, such as 
IBM Extended Edition Database 
Manager and AshtonTate's 
dBASE. 

1 WHAT YOU 'LL DISLIKE 

No access to Extended Edition's 
powerful query language. 

m WHAT WE RECOMMEND 

If you're planning to move your 
dBASE (or Clipper or FoxPro) data 
to Extended Edition's SQL tables, 
InfoAIliance will ease the 
transition. 

■ WHAT YOU'LL PAY 

lOusers/1 server; $8500 
35 users/3 servers: $23,500 
200 users/9 servers: $99,500 

■ FOR MORE INFORMATION 

Software Publishing Carp, 

1901 Landings Dr. 

P.O. Box 7210 
Mountain View, CA 94039 
(415) 962-8910 

Circlf 1231 on Inquiry Card, 



friendlier than Query Manager's. You 
can specify the order in which to take 
fields, and you can merge columns into 
existing records. When errors crop up, 
Query Manager points you to a log file 
and bows out. InfoAIliance, on the other 
hand, walks you through the erroneous 
records so you can correct them. It’s a 
nice touch—the sort of added value that 
SPC's marketing people stress. 

Through the Looking Glass 

I’m sorry to say, however, that Info¬ 
AIliance processes errors only when im¬ 
porting to its native files. When import¬ 
ing to SQL tables or .DBF files, you're 
no better off than if you use the tools that 
EE or dBASE provide. In fact, you may 
be in worse shape. 

In the case of my EE/EE version, as 
Fve said, EE just pointed me to an error 
log. In the I A/I A case, I corrected errors 
interactively. In the EE/IA case, though, 
InfoAIliance reported only the number 
of errors and then referred me to EE. 
Had I not already learned the name of 
EE’s error log, I would have had to repeat 
the import in EE. Of course, it's EE that 
does the import anyway, whether direct¬ 
ly or under the programmatic control of 
InfoAIliance (through EE's SQL appli¬ 
cation programming interface). At a 
minimum, I would expect InfoAIliance 
to point me to the error log. But SPC's 
claims of transparent integration and 
ease of use led me to hope for more: that 
data importation to EE tables would 
work the friendly InfoAIliance way, not 
the obscure EE way. 

At other times, the InfoAUiance/EE 
relationship was more transparent than I 
would have liked. In InfoAIliance, for 
example, you use the design editor to de¬ 
fine new fields. In Query Manager, by 
contrast, the design editor only places 
fields that you've previously defined 
elsewhere. When I designed the EE/IA 
screen shown in the top photo, I planned 
to merge fields from the table I'd defined 
for my EE/EE version (see the bottom 
photo) with the graphical layout that i 
had created for my IA/IA version (not 
shown). So I opened the IA/IA design 
file, selected everything, copied to the 
clipboard, closed the file, opened the EE 
table through InfoAIliance (it came up as 
a fields-only IA design file), and pasted 
in the contents of the clipboard. 

Then I set about replacing the IA fields 
with EE fields. But the “Cut” menu op¬ 
tion was grayed; InfoAIliance wouldn't 
let me delete the IA fields. Why? Info¬ 
AIliance was only acting as proxy. EE's 
Database Manager can add columns to 
SQL tables but cannot delete columns. 


InfoAIliance, when using EE tables, nat¬ 
urally obeys the same restriction. When I 
pasted fields from the IA file into the EE 
table, I indirectly executed a bunch of 
irreversible “add column” operations. 
Here InfoAIliance did maintain trans¬ 
parency—in a literal sense—but the re¬ 
sult wasn't what Fd wanted at all. Fd 
rather have been reminded that the cur¬ 
rent data source was EE and that the 
paste would be permanent. 

One of the key advantages of my 
EE/IA version, as compared to the IA/IA 
version, is that the former—thanks to 
EE—enforces referential integrity. The 
“author name” column that links the au¬ 
thors and articles tables carries a con¬ 
straint: An author named in the articles 
table (in a column defined as the foreign 
key) must appear in the authors table (in 
a column defined as the primary key). 

When I built the IA/IA version, I tried 
to find a way to enforce the integrity of 
the link using InfoAlliance's DBMS, 
which relies heavily on “formulas" em¬ 
bedded in fields. In the end, I could not 
come up with the right field-validation 
formula, but so what? With EE at my dis¬ 
posal , I didn't need any procedural she¬ 
nanigans to achieve referential integrity. 
It's a property of the tables themselves. 

However, while you can add columns 
to an EE table through InfoAIliance, you 
can't define primary and foreign keys. 
That can be done only in Query Man¬ 
ager. In this case, “transparency” evi¬ 
dently means that table definition always 
works the same way, whether the source 
is EE, dBASE, or InfoAIliance. But 
should it? Why hide one of EE's finest 
features from the InfoAIliance user? 

In the same vein, InfoAIliance doesn't 
encapsulate EE's interactive query tools. 
After I'd imported real data about BYTE 
articles into EE tables, I was once again 
struck by SQL's extraordinary power. 
Toying with Query Manager's “query- 
report-form” toolkit, I was able to ask 
and quickly answer a series of multi¬ 
dimensional questions about the cost 
of manuscripts. The reports weren't 
pretty—just formatted ASCII text—but 
they told a fascinating story. 

InfoAlliance's forms-based approach 
is far more restrictive. Instead of work¬ 
ing directly with SQL result sets, you 
spend a lot of time fiddling with forms 
through which to filter the data. To order 
and group data from one or more tables, 
you embed formulas in fields. That's a 
reasonable approach for .DBF or native 
InfoAIliance sources. And you can cer¬ 
tainly make pretty reports—or mailing 
labels, for that matter. But it seems a 
tragic underutilization of a SQL engine. 

continued 
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Frri&vpt Model II i nrfstdts ( i brnik-tyiil 
milch and the new Version 5Software 
The new software, included with all 
models.'features a menu system that 
makes Fetiche easier than ever to 
Iram and u%e. 


Start saving money 
today. Call Toll-Free: 
800 - 722-7006 


Ptnso'jK 


Networking the Data 

One goal of a multiuser DBMS is to man¬ 
age locks intelligently. What happens 
when two users try to edit the same 
record at the same time? Here again, un¬ 
avoidably, lnfoAlliance’s behavior de¬ 
pends on the underlying engine. LAN 
versions of dBASE (and compatible pro¬ 
grams) exhibit a very high degree of con¬ 
currency. They lock contested records 
automatically and only when necessary. 
InfoAUiance performs equally well 
when the data source is a .DBF or native 
.FIL file. It also reports the name of the 
user holding the lock. 

With EE, though, it’s a different story. 
Since SQL engines work with multitable 
result sets rather than simple records, it's 
tough to deliver the high level of concur¬ 
rency that dBASE and FoxPro users have 
come to expect. EE’s own default behav¬ 
ior isn’t entirely satisfactory. When a 
Query Manager user tries to update a col¬ 
umn of a row that another user has open 

k/PC believes in SQL 
and wants to help 
bring it to the 
corporate desktop. 


with update access, things stall: Both 
users seethe hourglass, and nothing else, 
until someone backs off. InfoAUiance, 
when using EE tables, works the same 
way. Although it clearly has to work 
within the capabilities of EE, a more in¬ 
formative message would go a long way 
toward making a naive user comfortable. 

InfoAUiance always requires a data- 
source integrator. For stand-alone use, 
there is a local DSI that gives the pro¬ 
gram access to .DBF or .FIL data on 
local (or redirected) drives and to EE 
tables (which must reside on the same 
machine). The network DSI connects the 
machine on which it runs to everything 
that a local DSI can use, and then it ex¬ 
ports those connections across the net¬ 
work. I ran the network DSI on the Sys- 
tempro server; that’s how I gave the 
Compaq 486/25 client access to the 
SystemproVs EE tables. 

Any InfoAUiance workstation can ex¬ 
port local data by running a network 


DSI, and it can simultaneously connect 
to and use data exported by one or more 
remote network DSIs. It’s a wonderfully 
flexible system. InfoAUiance maps re¬ 
mote servers into the local file system, so 
access to them seems familiar. A handy 
network monitor, which is included with 
the network DSI, enables administrators 
to monitor users, open files, and locks. 
An advanced feature, which I didn’t test, 
allows administrators to roll back incom¬ 
plete multiserver transactions. 


The Eye of the Beholder 

It’s difficult to make sweeping general¬ 
izations about InfoAUiance. Everything 
depends on what sort of data you have, 
how you use it, and what your long-term 
plans are. The native DBMS is really 
quite sophisticated—good enough, prob¬ 
ably, for many simple data systems with 
well-defined modes of access. 

For those users who would prefer not 
to tackle relational database design 
in its full generality, InfoAUiance files 


ichard Fink. President 
f of RainTree Computer 

W M Systems, writes, “...What 
■ m it |Periscope! offers is 
r W probably the most compre¬ 
hensive debugging capability on 
the market today. And for you 
and me, that means gelling to 
market sooner. Gelling to market 
with a cleaner product. That's an 
objective w r e all know about.” 

Periscope Whether you’re 

handles the developing appli- 

tevel of debug- cal ini is written in 
ging you need, a high-level lan¬ 
guage, doing 
■ low-level system 
development, or something in be¬ 
tween, Periscope can help you 
find the bugs. Randy Hrukardt, a 
developer of the janus Ada com' 
piler, writes, “T couldn't imagine 
using anything else.,.It is just as 
useful debugging my Ada code at 
ihe source level as it is for finding 
bugs in assembler code, oven 
TSRfi and device drivers.” 

There’s just not For example, you 
much you can’t can debug device 
debug with drivers and 

Periscope. TSRr. child pro¬ 

cesses, and soft- 
" ware interrupts. 
You can trace DOS and debug 
foreground and background 
programs in the same session, 
l arge programs are no problem - 
Periscope supports Plink and 
.KTLink overlays, and Windows 


09 Bugs jgE 

are expensive. 
Can you 
afford 
them? 


Periscope Vernon 5 


for every budget. 


Overseas, call: UK- RtnmdhiLI Cuttiputtr 
Systems, [KT72 £4 ,VJ5: Germany I I f £i E1)V, 
07^3 63T3; ComFond, QH534 7063: Sweden - 
EinSoft, UiJ 124780; Ltanmark ■ Haven holm 
CcHnptilinjf. EK Kt 72 -LU; Australia - BJE Lntcr- 
prisesa. OURHtSGU. 


programs in real mode. You 
can monitor software running on 
another system. And you can 
debug the boot process, hardware 
interrupts, and real-time code. 

The Periscope software runs on 
8088 through 80486 machines, 
supports 80386/80486 debug 
registers and runs with 386 
control programs in the system. 

There's a Prices start at 

$195 for soft¬ 
ware-only 
Model II-X. 
Model U with 
its handy break-out switch is 
$225. Model [with 512Kof 
write-protected RAM is $595 for 
PCs and $G95 for P$/2s, Model 
IV with its real-time hardware 
trace buffer and breakpoints Is 
$1895 to $2395. depending on 
your processor and Us speed. 
We'll be happy to help yon decide 
which model you need. 


The \TJ 

Periscope 


Company, Inc. 


1197 Peachtree St.. Atlanta, GA 

aaaei. us a - 4CWB75-SG8D 
FAX A04/S72-1 973 
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Megatel PC+i 


igh Reliability, Performance & Low 
Profile IBM PC/XT® Compatible 
Single Board Microcomputer 
Power Consumption 
Under 2 Watts 


Only 

" x 6" 


The PC+i is Megatel's second generation single board computer which 
boasts a complete IBM PC’ compatible CPU plus on-board peripheral 
controllers, networking capability and low power consumption. 

FOR INTERNATIONAL INQUIRIES. CALL US AT A NUMBER BELOW: 


AUSTRALIA - 3 568 0988 
GERMANY - 6074 98031 
NORWAY - 9 86 99 70 
FINLAND-0757 1711 
AUSTRIA - 222 587 6475 
FRANCE - 149 65 2550 

Megatel Comp. Corp. 

125 Wendell Ave. 

Weston, Ontario M9N 3K9 
TEL (416) 245-2953 
FAX: (416) 245-6505 


ITALY-331 77 016 
DENMARK - 44 44 04 88 
GREAT BRITAIN - 959 71011 
SWEDEN-40 97 10 90 
NETHERLANDS - 8385 41301 
SINGAPORE - 338 1300 

For U.S. Distribution contact: 

DENSITRON CORPORATION 
2540 West 237th St, 

Torrance, CA 90505 

TEL: (213) 530-3530 FAX: (213) 534-8419 


IBM. Jew PC/XT die registered riactetnarks of IBM Corp. os te V40 of NEC Corp DR DOS Js a trademark of Digital Research C cup 
MS DOS is a Trademark of Microsoft Corp. 


■megatel 


• V 40® CPU 

• 8.0 MHz CPU clock frequency 

• Requires only +5V operation 

• Will boot PC, MS and DR DOS’" 

• Yamaha PCDC6366 CMOS Video Color LCD Controller 

• NCR 5380 SCSI Hard Disk Controller 

• Western Digital 37C65 CMOS Disk Controller (1.44 M Support) 

• 704k Byte User DRAM. 32k-256k Byte BIOS Flash EPROM 

• 2 IBM compatible RS-232 Serial Ports. 1 V40® Serial Port 

• On-board voltage converter for Serial ± voltages 

• 8087 Math Co-Processor socket 

• Less than 2 Watt Power Consumption 


On 

board 

features 

include: 


See us at 

Spring 

Comdex 


support “multivalued fields and groups 
that implement one-to-many relation- 
ships directly. With excellent network 
support and superb user-interface aes¬ 
thetics and functionality, InfoAlliance 
alone—data-source integration notwith¬ 
standing—has a lot going for it. A Win¬ 
dows version would certainly broaden 
the appeal of this option. 

However, SPC does not pretend that 
InfoAlliance is a serious database engine 
in its own right. Data-source integration 
is the real attraction. SPC believes in 
SQL and wants to help bring it to the cor¬ 
porate desktop—something that we all 
keep hearing about but few of us have 
seen. How will that noble and worthy 
ambition play out? One possibility is a 
.DBF-to-SQL migration scenario: You 
train users on an InfoAlliance system 
that connects to + DBF sources and then 
cut over transparently to a SQL engine. 
My own experiments showed me that this 
is a viable strategy. Asa database admin¬ 
istrator, Td want users to run the EE/I A 
version of the a r tic les-and-authors appli¬ 
cation to gain two key benefits: enforced 
referential integrity, and access to the 
powerful query language. 

Today, though, InfoAlliance does not 
deliver both of these benefits. The refer¬ 
ential integrity comes through to Info¬ 
Alliance clients, but the query language 
doesn’t—not unless users are also set up 
to run Query Manager. In addition, the 
EE/I A version doesn't handle concur¬ 
rency in the way users may have come to 
expect. 

Despite its advantages, 1 might have a 
hard time selling the EE-based version to 
my users. If I could deliver the query lan¬ 
guage, too, and an enhanced SQL-ori¬ 
ented query toolkit, that might tip the 
scales. The paraphernalia that surrounds 
SQL engines can be pretty scary, but 
SQL itself really isn’t. Access to the 
query language needn’t conflict with the 
ease of use that is SPC’s hallmark. And it 
would support one of SPCs stated goals: 
to empower users to work with data di¬ 
rectly. 

Harnessing engines tike EE Database 
Manager, SQL Server, and DB2, and li¬ 
censing ordinary users to drive them, is a 
daunting but essential task. If SPC is se¬ 
rious about this project—and I think the 
company is—there’s much work yet to be 
done to leverage the full power of the en¬ 
gine without overwhelming the driver. I 
salute the valiant first effort and look 
forward to better things to come. ■ 


Jon Udell , a BYTE senior editor at large , 
administrates the BYTE editorial LAN ♦ 
He can be reached on BIX as ‘judell ” 
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Your Animations Never Sounded So Good! 

Announcing Advanced Multimedia Synchronization for Autodesk 
Animator® and Autodesk 3D Studio™ Users. 


MediaSync™ 

Real Multimedia Power.™ 

You’ve just finished some 
great animations. All you 
need now is a powerful 
soundtrack to tie them all 
together. But how will you 
do it? How will you ensure 
that your flics start exactly when you want them to? 
And where do you find the audio hardware capable of 
the quality you require? 

Introducing MediaSync™ (formerly MediaEngine). 
Powerful, easy-to-use multimedia synchronization 
software that gives you the tools you need to produce 
stunning presentations that your audiences can hear as 
well as see. Tools like Absolute Referencing™, which 
lets you schedule flics to play and images to display at 
discrete times during your soundtrack. And tools like 
Frame-Accurate Audio Scheduling™, which allows 
you to fully synchronize audio effects with exact frames 


in your Autodesk Animator 
and Autodesk 3D Studio 
flics! 

Audio Hardware 
Included. 

For only $695, The 
MediaSync System™ 
includes the MediaSync 
Audio Processor™ card and the MediaSync Recording 
Studio™ software to handle high-fidelity digital audio. 
Or, get MediaSyncSound Blaster™ Software for only 
$199. Or, go interactive with MediaSync Professional™ 
for just $895. The choice is yours. 

MediaSync runs on any standard IBM PC AT® or 
compatible equipped with 640K RAM and a VGA dis¬ 
play. Which means that you can use MediaSync today, 
right out of the box. Bouncing balls will impact with a 
Boom, flying logos will really Swoosh, and sales figures 
will materialize precisely on cue. And most important, 
your animations will never be the same again. 




Contact your Autodesk Multimedia Reseller or call Genesis Multimedia Products at (414) 796-1005. 

Genesis Multimedia Products Division, 15850 West Bluemound Rd., Suite 307 f Brookfield Wl 53005, ©1991, Genesis Multimedia Products. 
MediaSync; MediaSync Professional, MediaSync Audio Processor, MediaLanguage and Absolute Referencing are trademarks of Genesis, 
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REVIEWS 


SOFTWARE 


A Graphical Environment 
That Runs Where Windows Can’t 


OWEN UNDERHOLM 


BVTE 


ACTION SUMMARY 


■ GEOWORKS ENSEMBLE 


■ WHAT ENSEMBLE DOES 

Ensemble is □ multitasking 
graphical environment with 
b u n d I e d p rod udi vity 
applications. 


■ WHAT YOU 1 LL LIKE 

Ensemble runs well on even the 
smallest PC The applications are 
robust enough to justify running 
Ensemble, and DOS programs are 
just a button-press away. 

m WHAT YOU'LL DISLIKE 

There are not yet any 
programming tools available, and 
no third*party applications. 


■ WHATYOULLNEED 

IBM PQ XT, AT, PS/1, PS/2, or 
compatible; 512K bytes of RAM; a 
hard disk drive; CGA or better 
display; DOS 2.0 or higher; and a 
mouse. 


■ WHAT WE RECOMMEND 

The Ensemble applications are 
perfect for inexperienced users, 
and the minimal hardware 
requirements may help you salvage 
older PCs and save money on 
future ones. 


8 WHAT YOU'LL PAY 

S 199.95 

m FOR MORE INFORMATION 

GeoWorks, Inc. 

2150 Shottuck Ave. 

Berkeley, CA 94704 
(415) 644 0883 
fax: (415) 644-0928 

Circle 1221 on Inquiry Card, 




Geo Works' 
multitasking and 
advanced graphics 
capabilities are 
exploited in the 
included Geo Write 
application. Note 
the Mot if-like 
appearance. 


m he personal computer revolution is 
fast leaving behind those users who 
M . can't afford to change. Many new 
blockbuster programs simply cannot run 
at a useful speed on anything less than a 
quick 286. Windows 3.0 finally brought 
a reasonable-quality graphical user inter¬ 
face (GUI) to the DOS masses, but at the 
cost of leaving all those users with IBM 
PC or XT compatibles unable to point 
and click. When GeoWorks brought out 
Ensemble, with its multitasking graphi¬ 
cal environment for IBM compatibles, 
many hailed it as the savior of the XT, 
since it not only works on any IBM PC, it 
works quickly enough to be useful on 
those older and slower systems. 

Ensemble is deliberately very similar 
to several other graphical environments 
available on a range of different systems. 
It most resembles Motif, a popular GUI 
on Unix workstations. But it includes a 
trashcan similar to the one on the Macin¬ 
tosh and a suite of user programs similar 
to those provided with Microsoft Win¬ 
dows. This latter inclusion makes it a lit¬ 
tle difficult to describe Ensemble as just 
a GUI, since it comes with several useful 
end-user applications. These applica¬ 
tions are what makes Ensemble worth¬ 
while, since there is currently no provi¬ 
sion for end-user programming under 
Ensemble, and applications from other 
software companies may be a little slow 
appearing for an environment from as 
small a company as GeoWorks, 


The Heart of the Matter 

According to GeoWorks, churning be¬ 
neath Ensemble is an ope rating-system 
engine that in some ways rivals OS/2, ex¬ 
cept that it has better graphics support 
and much lower hardware requirements. 
Hidden beneath Ensemble is an underly¬ 
ing operating-system layer, PC/GEOS, 
that features preemptive multitasking, 
dynamic memory and object manage¬ 
ment, and interprocess communications. 
However, no developer's tools are yet 
available to fully test those features. En¬ 
semble is only the first of what will be— 
if third-party support can be rallied—the 
most powerful applications available for 
smaller PCs. 

Installing Ensemble is a simple but 
lengthy process, with seven 360K-byte 
disks to copy. The instructions were 
clear, however, and the installation pro¬ 
gram made it easy to select and test all 
the appropriate drivers for the screen, 
mouse, and printer. 

There are two basic ways to use En¬ 
semble. The first is a novice user's, or 
“appliance,” mode, where a small selec¬ 
tion of programs is available. Even be¬ 
ginners will have to move on from this 
mode fairly rapidly, since the most use¬ 
ful Ensemble applications, such as the 
word processor, are only available in the 
more advanced '‘professional” mode. 
The appliances include a notepad, a cal¬ 
culator, an address book, a scheduler, a 
banner printer, and a simple version of 
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solitaire. The appliance mode does not 
allow windowing; all the applications 
run full-screen. 

The professional mode uses Motif- 
style windows and allows plenty of fun 
customization, including the ability to 
add your own background (a nice view of 
a full moon is included) and alter config¬ 
urations on the fly. It also allows multi¬ 
tasking, including the ability to run com¬ 
munications in the background. 

One of the best parts of the profession¬ 
al mode is the file manager application, 
which is one of the best programs of its 
kind I’ve seen. It is intuitive, easy-to- 
use, and fast. One added bonus of work¬ 
ing with files under Ensemble is that all 
files created by Ensemble applications 
can have long filenames of up to 32 char¬ 
acters, and they can all have attached 
comments to explain what they are used 
for. Unfortunately, this does not apply to 
files created by other programs. 

The other applications in the profes¬ 
sional mode are also good. GeoWrite, 
the word processor, is a fairly basic 
graphical word processor offering good 
editing, formatting, and typographical 
features, but it has few added frills, such 
as a spelling checker. Its strength is that 
it is truly WYSIWYG, and it prints scal¬ 
able fonts even on dot-matrix printers. 
Ensemble uses Nimbus Q scalable-font 
technology, and the results are excellent 
on laser printers and 24-pin dot-matrix 
printers, and still very good even on 
nine-pin dot-matrix printers. 

GeoDraw is a basic drawing program 
that uses objects and is resolution-inde¬ 
pendent. It doesn’t have bit-map painting 
capabilities, and no program that does is 
included. The two personal-information 
management programs included are also 
very good. GeoDex is a flexible Rolodex 
program that can dial numbers, search, 
and link with the planner program, Geo- 
Planner. The planner has clean, simple 
features and can put in repeating events 
with some flexibility. The other useful 
application is a scrapbook that is similar 
to that used by the Mac. It lets you save 
copies of frequently used text or graphics 
and paste them into the word processor or 
drawing program extremely easily. 

GeoComm is a straightforward tele¬ 
communications program that can emu¬ 
late several terminals. It uses scripts that 
are somewhat basic, but they are ade¬ 
quate for automating many on-line tasks 
and can download files using the XMO¬ 
DEM protocol. However, I experienced 
occasional problems when GeoComm at¬ 
tempted to dial or hang up the modem. 

Besides providing a graphical environ¬ 
ment and some pretty useful applica¬ 


tions, Ensemble also provides a straight¬ 
forward and easy-to-use DOS shell. This 
is available from the Ensemble welcome 
screen, where you also select between 
the appliance and professional modes. 
You can either exit from Ensemble to the 
DOS prompt and run programs from 
there, or you can install buttons in the 
DOS mode of the program that allow you 
to invoke DOS applications simply by 
pressing the correct button. This DOS 
shell sits atop MS-DOS, which Ensemble 
loads after saving an image of itself, so I 
experienced no compatibility problems 
on my 386SX-based clone. 

The documentation is very good, par¬ 
ticularly for beginners. A simple quick- 
start booklet not only makes it easy to get 
going with Ensemble but also provides 
several helpful hints for those not used to 
working with GUIs. The main manual is 
also excellent, although the index is a 
little inaccurate in parts. 

An Attractive Ensemble 

I had few problems with Ensemble apart 
from the occasional difficulties with 
dialing and hanging up the modem in 
GeoComm. Because of the way it uses 
color three-dimensional shading, En¬ 
semble does not look very good running 
on a CGA display in monochrome and 
doesn’t look wonderful on a Hercules 
display. It does, however, look good on 
almost any other display. 

Another problem is that sometimes the 
GeoWrite word processor leaves small 
sections of letters behind when deleting 
characters, which is unsightly but only a 
display artifact that does not affect the 
text file. A bigger concern is the lack of 
more powerful applications for the envi¬ 
ronment. There is no database, spread¬ 
sheet, or powerful word processor, nor is 
there a way for end users to program for 
the interface. All these will be needed, 
plus a wide range of less commonly used 
applications, before Ensemble becomes a 
widely accepted interface. 

Prospective users shouldn’t let these 
problems scare them away. For a rela¬ 
tively low price, Ensemble offers a use¬ 
ful word processor, drawing program, 
Rolodex, planner, and communications 
program. They all work well together 
and are tied up in a friendly and easy-to- 
use GUI that is responsive and good to 
look at on almost any machine. Finally, 
the file manager and DOS shell are about 
the friendliest and prettiest ways you can 
find to avoid the DOS prompt. ■ 


Owen Underholm is a BYTE senior news 
editor based in San Francisco. He can be 
contacted on BIX as “owenl. ” 



READ JERRY 
BEFORE 
WE PRINT HIM. 


■ Good news fromthe BIX community: 
You can read and talk with Jerry Foumelle 
about the unedited text of his Comput¬ 
ing At Chaos Manor column—weeks 
before BYTE hits the newsstands—on 
your computer. (Why settle for writing 
letters to him after the fact, when you 
have a shot at influencing his thinking— 
and maybe the content of the column 
itself?) You can also take part in a variety 
of other discussions with Jerry—on such 
subjects as computers, science, space 
exploration and habitation, cognitive 
psychology, natural and man-made disas¬ 
ters, education, and mathematics. Any 
of which discussions could work its way 
into his next column or book. You can 
even cast your vote with Jerry for the 
best and worst products of the year. 
And download 147 programs-free. All 
it takes is a subscription to BIX. Call our 
special Customer Service number for 
more information: 1-800-227-2983 (in 
NH, call 603-924-7681). 
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Discover 

Parallel 






* 

Quadputer™ 

' ■ 

The Microway Quadputer 
is the world’s most pop¬ 
ular PC Transputer develop¬ 
ment environment. It can be 
purchased with two to lour 
Transputers and one to four 
megabytes of RAM per proces¬ 
sor. The Quadputer runs all the 
popular Transputer development 
software, all of which is available 
from Microway. It ts compatible with 
our Monoputer™ which provides Ttol6 
megabytes of RAM and a single T800, 
our Videoputer™ which comes in VGA 
and higher resolution versions and is pow¬ 
ered by a memory mapped pair (TBOQ and 34010), and our 
Lfnkputer™ whose cross bar switching network can 
dynamically link up to 32 Transputers. Finally, all Microway 
Transputer products can be used with our Number Smasher- 
860 to provide out-of-this-world numeric performance! 

Fbr more information, please call 508-746-7341* 


NDP Fortran-860, C-860 and C++860 

Microway NDP 860 Compilers make it easy to recompile your 
favorite mainframe, 80386 or PC applicaton for the 80860. The 
resulting code runs on our XTEND-860™ environment under 
DOS, UNIX or XENIX. 


• i 


Number 
Smasher ® 
860 ' 

• The highest 
performance pro¬ 
cessor card to ever 
run in a PC, Number 
Smasher-860 delivers 
up to.80 million single 
precision floating point 
operations per second 
at 40 MHz and produces 
over 10 Linkpack mega¬ 
flops. The board comes 
standard with an ISA inter- * 
face, two Transputer Link 
Adaptors that allow it to 
interface with a Microway 
Quadputer or Videoputer, your 
choice of our NDP Fortran, C 
or Pascal for the 80860, plus 8 
megabytes of high speed memory. 


Microway. _ 

The World Leader in PC Numerics 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL 508-746-7341 • FAX 508-746-4678 

U.K. - 32 High St,, Kingston-Upon-Thames, 081-541-5466 • Italy 02-74.90.749 
Holland 40 836455 * Germany 069-75-2023 * Japan 81 33 222 0541 


NDP Fortran-860 

my 


NDPC-m 

Way 
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SYSTEM 


ALR’s Multiprocessing Monster 
Uses Six i486 Processors 



T he most obvious way to make a com¬ 
puter run faster is to speed up the 
CPU, but in a multitasking environ¬ 
ment, you can also add processors and 
have each work simultaneously on a dif¬ 
ferent task. The Advanced Logic Re¬ 
search (ALR) MultiAecess Series 3000 
multiprocessor Unix machine uses both 
techniques. (See the text box “Multipro¬ 
cessing Explained" on page 28L) 

The MultiAecess system holds up to 
six Intel i486 CPUs running at 25 or 33 
MHz. It also keeps a 33-MHz 386 CPU 
on the SCSI controller busy when that 
processor is not servicing file I/O re¬ 
quests. The system includes 13 combina¬ 
tion Corollary C-Bus/ISA bus expansion 
slots. The Santa Cruz Operation's Unix/ 
System V/386 release 3.2 and MPX mul¬ 
tiprocessing kernel make the package 
work. (See photo L) 

MPX lets existing multiuser, multi¬ 
tasking Unix applications run on the 
MultiAecess system's many proces¬ 
sors. All the processors execute a single 
copy of the kernel and schedule them¬ 
selves from a run list of processes. MPX 
is transparent to users and the applica¬ 
tions that they run. 

ALR offers the MultiAecess system in 
four configurations. The Models 10 and 
20 include one 25-MHz i486 CPU in a 
tower PC-style chassis. The Models 30 
and 40 come with two 25-MHz i486 
CPUs and use a minicomputer-style en¬ 
closure that accommodates a large un¬ 
interruptible power supply, a Model 10-/ 
20-type chassis, and aditional room and 
power for up to seven full-height hard 
disk drives. The Models 10 and 30 in¬ 
clude a 330-megabyte SCSI hard disk 
driven the Models 20 and 40 use a 650- 
MR hard disk drive. 

Serious computing power isn't cheap. 
A Model 10 with one 25-MHz i486 CPU, 
8 MB of RAM, a 330-MB SCSI harddisk 
drive and controller, a VGA adapter, and 
a high-density 5 !£-inch floppy disk drive 
costs $15,999. My Model 20 review unit 
had four i486 CPUs, a SCSI controller 
card with an on-board 33-MHz 386 pro¬ 
cessor, SCO Unix, five copies of MPX 


Photo 1: The MultiAecess Series 3000 symmetric multiprocessing system holds up to 
six i486processor boards. SCO Unix and the MPX multiprocessing kernel coordinate 
processor activity. 


(one for each processor), SCO TCP/IP, a 
650-MB SCSI drive, a 150-MB cartridge 
tape system, an Ethernet card, and a sin¬ 
gle memory board with 16 MB of RAM 
and costs $50,064. This configuration 
can accommodate up to 96 users, how¬ 
ever. Assuming that those users are run¬ 
ning low-cosi terminals, the total cost 
per user isn't unreasonable. 

Proprietary Bus Architecture 

The heart of the MultiAecess system is 
Corollary's proprietary C-Bus. ALR is 
the first out of the gate with a multipro¬ 
cessor machine, but other companies, in¬ 


cluding American Mitac and DEC, also 
have C-Bus multiprocessor computers in 
the works. 

The C-Bus supports processor and 
shared-memory communications; it 
clocks in at 16 MHz and supports burst 
transfers of up to 64 MB per second. The 
MultiAecess system's backplane has 13 
dual C-Bus/ISA expansion slots. Each 
i486 module sits on a board that plugs 
into the C-Bus/ISA bus connectors (see 
photo 2). 

The base system comes with a pair of 
system/CPU boards that occupy two 
slots. One board includes a 25-MHz i486 


JOHN UNGER 
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ALR’S MULTIPROCESSOR 


ACTION SUMMARY 


■ AIR MULTIACCESS SERIES 3000 f 
MODEL 20 

■ WHAT IT DOES 

This symmetric multiprocessing 
computer uses SCO Unix's MPX 
extensions with Corollary's C-Bus 
to process multiple tasks 
simultaneously. 

« WHAT YOU'LL LIKE 

Up to 160 users can access the 
computing power of the system's 
six i486 processors. 

B WHAT YOU'LL DISLIKE 

A fully configured system can cost 
well over $60,000, depending on 
your needs. 

B SHOULD YOU BUY? 

The system is best suited to 
environments where many users 
are running compute-intensive 
tasks, or where administrators can 
spread the system's cost across 
many terminal users, 

B SYSTEM CONFIGURATION TESTED 

Four 25-MHz i486 CPU modules; 
33-MHz 386 on SCSI controller; 
16-MB RAM; 256K-byte external 
cache on each i486 CPU module; 
high-density, 514-inch floppy disk 
drive; 650-MB SCSI hard disk 
drive; 150-MB cartridge DC-600 
tape drive; ALR Flex View 2X Super 
VGA color monitor; 800- by 600- 
pixel ALR VGA adopter; 101-key 
IBM Enhanced-style keyboard; 
two serial ports; 12 SIO ports; 
parallel part; external SCSI 
connector; one Western Digital 
thick/thin Ethernet port; SCO 
Unix/System V/386 release 3.2; 
SCO MPX ; SCO Unix TCP/IP 
Ethernet communications. 

B WHATYOU LLPAY 

Base system: $15,999 
System as tested: $50,064 

B FOR MORE INFORMATION 

Advanced Logic Research, Inc. 

9401 Jeronimo 
Irvine, CA 92718 
(800) 444-4257 
Fax: (714)581-9240 

Circle 1232 on Inquiry Cord. 




450-W power supply 


1 full heiqhl dnve bays 


System 

memory 


i486 CPU module and system board 
SCSI controller with 386 CPU 


i486 SIO boards 


Photo 2: Inside . the Multi Access design includes combination ISA bus/C-Bus 
expansion slots . The C-Bus slots hold up to six i486 processor hoards (see lower 
right), each with its own external 256K-hyte cache. 


CPU with a 256K-byte external write¬ 
back cache. The other holds an AT inter¬ 
face board that contains computer-spe¬ 
cific logic, such as DMA controllers, a 
real-time clock, a Phoenix ROM BIOS, a 
diagnostic CMOS ROM, a serial port, 
and the floppy disk drive interface. ALR 
also includes an Adaptec SCSI disk drive 
controller card, a VGA graphics adapter, 
a serial/parallel port card, and a memory 
card with 8 MB of RAM. These compo¬ 
nents occupy 6 of the 13 available slots. 
My heavily loaded review system had 
only one open slot. 

Additional processors, which are called 
serial I/O (SIO) boards, include an i486, 
256K bytes of cache RAM, a cache con¬ 
troller, and four I/O ports. Each I/O port 
plugs into a terminal concentrator box 
($695) that supports up to 8 users, for up 
to 32 terminal users per processor board. 
Memory boards hold up to 16 MB of 
RAM using 1-MB single in-line memory 


modules; the Multi Access system holds 
up to 64 MB of RAM on four boards. 

The C-Bus uses shared memory, so it 
must preserve integrity between system 
RAM and each processor's cache. With 
ALR’s write-back cache design, the 
most recent values for the data that one 
CPU needs could easily be located in an¬ 
other processor's cache, in which case 
the values in main memory would be out 
of date. The C-Bus controller detects this 
situation and tells the cache controller 
with the correct data to pass the values to 
the requesting processor. 

Multiple Performances 

Because the MultiAccess is a multipro¬ 
cessor machine, its performance is not 
directly comparable to that of single-pro¬ 
cessor Unix workstations. BYTE's stan¬ 
dard suite of Unix benchmark programs 
consists largely of single-threaded or 
serial applications that spawn only a few 
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ALR’S MULTIPROCESSOR 



Multiprocessing Explained 


I f you run power-hungry applica¬ 
tions* you are probably already 
using multiple processors in your 
current machine. Numeric copro¬ 
cessors, graphics coprocessors, and 
other coprocessors unload some pro¬ 
cessing tasks from the CPU, but the sys¬ 
tem can operate on only one task at a 
time. Multiprocessor architectures take 
the coprocessor concept a step further. 
These machines use the same serial, or 
“pipeline," processing model, but they 
allow you to run separate tasks simulta¬ 
neously on each of the system's CPUs, 
Multiprocessing architectures fall 


into two groups; asymmetric and wi- 
metric. Each processor in the asymmet¬ 
ric design is task-specific. One proces¬ 
sor might handle disk I/O while another 
runs application programs, for exam¬ 
ple, and system designers would opti¬ 
mize each processor for its specific 
task. Symmetric systems (e,g., Mul- 
tiAccess) distribute tasks equally 
among the available processors; Any 
processor can service any task, 

A single program doesn't execute any 
faster on a symmetric multiprocessor 
system than it would on a single-CPU 
computer. But five programs can run si¬ 


multaneously on a five-processor sys¬ 
tem and getthe same performance as if 
each were running on its own system. 

Don't confuse multiprocessing with 
its more sophisticated cousin, parallel 
processing. Computers that use parallel 
processing divide a task into many 
parts, run each part simultaneously on 
a different CPU, and then combine the 
results when the program finishes. This 
approach works well for a single, huge 
numerical simulation or for any prob¬ 
lem that you can break down into sepa¬ 
rate sections and calculate indepen¬ 
dently. 


processes. They don’t take full advan¬ 
tage of this computer's multiprocessor 
power. When run on the MuItiAccess 
system with the minimum of background 
multiprocessing administration, the 
standard benchmarks turn out results 
that are about the same as those produced 
on other single-processor 25-MHz i486 
computers BYTE has tested. 

As an alternative, the BYTE Unix Lab 
developed a simple multiprocessing 
benchmark that runs multiple, concur¬ 
rent copies of the Dhrystonel test used 
in BYTE's Unix benchmark suite. (Be¬ 
cause of some program changes, the 
Dhrystone2 results in the Multiprocessor 
benchmark test aren't comparable to 
those in the Unix benchmark test.) I ran 
the test 13 times, increasing the number 
of concurrent tasks each time until I 
reached 100, Each test returned a sepa¬ 
rate Dhrystone result for each concurrent 
process. 

The lower curve in the figure shows 
the average Dhrystones per task, which 
begin to drop after five concurrent pro¬ 
cesses. With five processes, it was clear 
which process was running on the 386 on 
the SCSI board. The processes running 
on the four i486 modules averaged 
16,667 Dhrystones per second; the fifth 
process, running on the 386, generated 
just 8696 Dhrystones per second. 

The higher curve in the figure adds 
the results for each test to illustrate the 
total amount of processing power avail¬ 
able as a function of the number of pro¬ 
cesses running. Total CPU power in¬ 
creased linearly as I added up to five 


MULTIPROCESSOR BENCHMARKS 



Average Dhrystones per task 


Total Dhrystones 


BYTE 5 Multiprocessor test runs multiple copies of the Dhrystonel test concurrently. 
1 ran the test 13 times , adding more tasks on each pass. Each instance of the 
Dhrystone2 returns its own result , The lower curve expresses the results as average 
Dhrystones per task. The higher curve shows the aggregate Dhrystones for all tasks 
in a given test . While the average Dhrystones per task decline rapidly after five, the 
total number of Dhrystones increases until the number of tasks approaches 100 . 
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People are talking about us. 



F77L-EM/32 


Port 4GB mainframe programs to 80386s 
Winner of PC Magazine's 
and OS include: 

Documentation and 


The 

Version 3.0 
DESQview Support. New 
$895 OS/386 $395 


_F77L_ 

The compiler of choice among reviewers and 
professionals. Includes a Debugger. Editor, 
Profiler, Linker, Make Utility, Weitek and 386 
Real-Mode Support, Graphics. $595 


Lahey Personal Fortran 77 

New Version 3.0: Full ANSI 77, Debugger, 
Editor, Linker, Library Manager, Microsoft 
and Borland C interfaces, 400 page Manual, 
Unbeatable Price. $99 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village. NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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Circle 237 on Inquiry Card 


ALR’S MULTIPROCESSOR 


processes, after which the total Dhry- 
stones began to climb more slowly, fi¬ 
nally leveling off as the number of pro¬ 
cesses approached 100. 

Compute Server for the 1990s 

The MultiAccess system is an impressive 
piece of hardware. With a full comple- 


F 

lul 


, ully configured, 
the MultiAccess 
system serves 
up to 160 users at 
an average cost 
of less than $500 
per user. 



ment of 33-MHz i486 processors hum¬ 
ming away, aggregate system perfor¬ 
mance should be capable of exceeding 
150,000 Dhrystones per second. The 
system's outstanding performance and 
capabilities make it ideal for use as a 
compute server on a LAN, as well as for 
supporting many terminal users. 

The cost of adding a single processor 
board to the MultiAccess is about what 
you would pay for a stand-alone i486 
computer: $5999 for a 25-MHz board 
and $7499 for the 33-MHz unit. A fully 
loaded Model 20 with six 25-MHz i486 
CPUs costs roughly $60,000, depending 
on how much memory you add. Fully 
configured, the MultiAccess serves up to 
160 users at an average cost of less than 
$500 per user, excluding the cost of ter¬ 
minals ($500 each). 

The MultiAccess system is well suited 
to environments where many users must 
access the same large data sets and then 
run CPU-intensive analyses of the data. 
Its centrally located multiprocessor 
CPUs and disk storage make it easy to 
manage such a system, and adding new 
users is as easy as stringing a new serial 
cable. ■ 


John Unger is a scientist who works for 
the U.S. government in the Washington, 
DC, area. He can be reached on BIX as 
“junger. ” 
























REVIEWS 


HARDWARE 


SX Upgrade Boards: 

Not for the Fainthearted 



The Fast Cache-SX upgrade board (left) fits into a 16-bit ISA slot and connects to an 
AT system's 286 socket by way of a special plug and cable . The Cumulus 386SX card 
(right) plugs directly into the 286 CPU socket. Both accept an 80387SX FPU. 


STEVEN J. VAUGHAN-NflCHOLS 


O n the face if it, 386SX upgrade 
boards seem like a great idea. The 
millions of perfectly good AT-dass 
computers in use are the equal of any 
386SX personal computer in graphics, 
mass-storage, and memory capacities. 
Their only shortcomings are lack of 
speed and their inability to run 32-bit ap¬ 
plications. Despite this, the market has 
been quite slow to accept 386SX upgrade 
boards. Two products that attempt to 
buck this trend and revitalize the legion 
of older 286 machines are Cumulus's 
386SX and Micro Way's FastCache-SX* 
Both products have several strikes 
against them. Strike one: They're expen¬ 
sive. For the $495 minimum price of an 
SX upgrade board, you can buy a brand- 
name SX motherboard from direct-mail 
distributors. Strike two: There can be as 
many potential compatibility problems 
lurking for users of SX upgrade boards as 
there are for someone who decides to re¬ 
place the entire motherboard. I tested 
both boards on several machines, includ¬ 
ing a Compaq Deskpro 286 and several 
IBM PC clones, and recommend that 
only experienced PC users work with 
them. 

Cumulus 386SX 

The Cumulus 386SX is a daughterboard 
that plugs into your system's CPU sock¬ 
et. It runs at the same clock speed as the 
original 286 CPU, so you're buying the 
advantages of a 32-bit processor and not a 
boost in speed. 

The daughterboard itself is tiny—ap¬ 
proximately the size of a 3 Vz-inch floppy 
disk label—and it includes a socket for an 
80387SX math coprocessor. It fits into 
AT systems that use either the pin-grid- 
array 286 processor socket or the plastic - 
leadless-chip-carrier (PLCC) socket. 
You can't use it in machines that use the 
three types of leadless-chip-carrier sock¬ 
ets. The daughterboard itself costs $495. 
If you want to add a math coprocessor, 
you'll have to ante up another $95 for a 
special cable kit. I tested the board with a 
math coprocessor installed. 

Installation is a snap for old hands at 


hardware tinkering, but hardware nov¬ 
ices should seek expert help rather than 
attempt the operation themselves. In 
some cases, clearance around the CPU 
socket may prevent you from installing 
the daughterboard. Assuming you have 
room to install the card, the first step is 
to set the 386SX's speed with a jumper. 
Then you remove the 286 chip (PLCC 
sockets require a special extraction tool 
that Cumulus sells for $50). Finally, you 
plug the daughterboard into the old 
socket. That's the basic procedure, but 
the exact method varies depending on 
your system's architecture. The installa¬ 
tion guide covers these variations in 
painstaking detail. 

That’s the good news. The bad news is 
that merely installing the Cumulus board 
won’t turn your AT into a 386SX-com- 
patible clone. In fact, it may not work at 
all. Cumulus, like Micro Way, maintains 
a list of compatible machines. If your 
computer isn’t on it, be ready for trouble. 
Fortunately, Cumulus will refund your 
money, plus return shipping, if you can’t 
get the board to work. 

Even in “compatible” machines, it's 
likely that your motherboard won't mesh 
perfectly with the new processor. This 
means dial while some protected-mode 
software requires Cumulus software 
drivers to work properly, other software 


(notably Windows 3.0) won't work right 
with the drivers installed. To the com¬ 
pany's credit, a separate sheet docu¬ 
ments these and other, more minor com¬ 
patibility problems. 

Another potential drawback with the 
Cumulus board is that, except for the 
CPU, it runs at the motherboard's clock 
speed. The CPU itself runs at twice the 
speed of the system up to the limit of its 
inherent capacity. This creates a data I/O 
bottleneck that keeps you from realizing 
the full advantage of the higher-speed 
processor. 

You do get some performance advan¬ 
tages, but users looking for a perfor¬ 
mance boost will be disappointed. As the 
BYTE benchmarks show (see the fig¬ 
ure), a Cumulus-augmented system was 
sometimes slower than an unmodified 
Compaq Deskpro 286. Some software, 
like the PKzip data-compression utility, 
detects the 386SX chip and uses 386-spe- 
cific instructions to boost performance, 
but few other programs do this. 

While no one is likely to buy this 
board for its speed, it does have other 
advantages aside from enabling the use of 
386-specific software. The board comes 
with drivers and programs that make ex¬ 
tended memory emulate LIM 4.0 ex¬ 
panded memory and let you use high 
memory for memory-resident programs. 

continued 
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SX UPGRADE BOARDS 


EVTE 


ACTION SUMMARY 


386SX UPGRADE BOARDS 
WHAT THEY DO 

SX upgrade boards replace the 
286 CPU in your AT system with a 
386SX, 

i WHAT YOU'LL LIKE 

Both products let you run 32-bit 
applications that require a 386- 
class CPU, The FastCache's on¬ 
board 16- or 20-MHz clock and 
32K-byte CPU cache also make 
your old 286 system run faster. 

I WHAT YOU'LL DISLIKE 

Installation can be a nightmare— 

K ularly with the FastCache 
—and you may encounter 
additional software compatibility 
problems after you get the system 
running. Both boards ore also 
relatively expensive. 

I WHAT WE RECOMMEND 

8uv only if the vendor has tested 
its ooard with your computer. The 
Cumulus board offers 386 
compatibility but no performance 
gain; the FastCache offers both* 
Consider, however, that you can 
buy o comparable 386SX 
motherboard by mail order for less 
than the cost of either of these 
upgrade boards, 

I WHAT YOU'LL PAY 

$590 for the Cumulus 386SX card 
with connector cable; $690 for the 
Micro Way FastCoche-SX 20- 
MHz 386SX board with 32K bytes 
of SRAM cache and cable. 

i FOR MORE INFORMATION 

Cumulus Carp. 

23500 Mercantile Rd. 

Cleveland, OH 44122 
(216) 464-2211 
fox; (216) 464-2483 

Circle 1229 on Inquiry Cord. 

Micro Way, Inc. 

Research Park 
P.O. Box 79 
Kingston, MA 02364 
(508)746-7341 
fax; (508} 746-4678 

Circle 1230 on Inquiry Card 


These procedures aren’t as smooth as 
those of QEMM from QuarterDeck, but 
they do increase the board’s utility. 

Another plus for Cumulus is that the 
technical documentation, while brief, is 
complete and to the point. Cumulus tech¬ 
nical support is provided by a toll tele¬ 
phone line. The knowledgeable and help¬ 
ful technical staff quickly and promptly 
answered my questions. Given the array 
of possible compatibility problems from 
this type of upgrade, l can’t overstate the 
importance of good support. 

MfcroWay FastCaehe-SX 
Unlike the Cumulus 386SX, which plugs 
directly into the CPU slot, the MicroWay 
FastCache-SX is a three-quarter-length 
board that fits into any 16-bit ISA slot. 
You connect the board to the CPU socket 
by way of a cable* This approach uses up 
a slot in your machine and limits the 
board to ISA-bus systems. MicroWay’s 
approach also has its advantages: The 
board includes its own 16- or 20-MHz 
clock, and it uses a 32K-byte on-board 
processor cache (problems with correct¬ 
ly monitoring DMA preclude on-board 
caching with the Cumulus design). The 
board also has a socket for an 80387SX 
math coprocessor* 

The boards start at $495 and $595 for 
the 16- and 20-MHz versions, respec¬ 
tively* YouTl also need the cable that 
connects the board to the CPU socket, 
MicroWay sells this separately for $95. 
My 20-MHz 386SX board included an 
additional 32K bytes of cache RAM 
($70)* which brought the total price for 
my upgrade to $760. As this went to 
press* MicroWay announced the Fast- 
Cache Plus, a full-length board that 
holds a CPU and up to 8 megabytes of 
system RAM, MicroWay charges a $100 
premium for the board, which should 
perform memory accesses faster. 

ICs not surprising that the FastCache 
is much faster than the Cumulus board. It 
zoomed by the Cumulus board on most 
tests. Part of the FastCache performance 
is due its 25-nanosecond static RAM 
cache, which maintains compatibility 
with the slower motherboard and bus* An 
Austek controller directs the cache and 
lets the SRAM function without wait 
states. You run a utility to enable the 
cache and determine what system func¬ 
tions to place in it. Once you have deter¬ 
mined what options to use, you activate 
the cache with the appropriate flags in 
your AUTOEXEC.BAT file* 

However, the instructions don’t tell 
you how to determine the appropriate op¬ 
tions. Despite an expert knowledge of 
computers and a careful reading of the 


manual, 1 could only pick up bits and 
pieces of the answer. Trial and error 
while running system benchmarks and 
supplied test programs was the best 1 
could do. 

Even with the cache on its best behav¬ 
ior, a FastCache system can run into 
compatibility problems. You might find 
interaction problems between extended 
memory and the board. For such prob¬ 
lems, MicroWay supplies a utility that 
takes over the system services interrupt 
to improve performance. The problem 
with this approach is programs like Win¬ 
dows 3.0’s SMARTDRV disk cache, 
which also use this interrupt. 

But even these software aids may not 
be enough to get your system up and run¬ 
ning with the FastCache. For example, 
your BIOS might not be able to cope with 
the faster processor speed. The most 
common symptom is intermittent prob¬ 
lems with floppy disk drive access. The 
fix for this, as described in the manual, 
is to upgrade your BIOS (MicroWay sells 
a compatible Phoenix 386 ROM BIOS for 
$50). 

Installation Blues 

MicroWay claims that you can install the 
FastCache in any AT. I didn’t find this to 
be the case—and I know my way around 
under the hood of a PC done. And the 
testing engineers in the BYTE Lab are 
masters at installing recalcitrant hard¬ 
ware* Despite our combined efforts and 
extensive MicroWay technical assis¬ 
tance, we failed to get the board up and 
running on AT clones from Austin, Gate¬ 
way, and Swan* In working to resolve 
these problems* MicroWay discovered a 
compatibility problem with 286 systems 
that use the Chips <& Technologies Neat 
chip set. MicroWay was designing a fix 
at press time. 

We did get the board to work on a 
Compaq Deskpro 286, but even that was 
a chore* One aspect of the installation in¬ 
volves inserting a plug into the 80287 
socket. In the Deskpro 286, and only in 
this system, you must cut the connection 
between pins 25 and 26 on the plug* An¬ 
other problem is access. In many cases, 
drive bays and other components block 
access to the CPU and/or FPU socket, 
which means pulling the motherboard to 
complete the installation, 

I recommend that only the most griz¬ 
zled hardware veterans try to install the 
MicroWay board. The manual won’t be 
much help. It’s poorly organized and 
lacks an index. Luckily, MicroWay has 
excellent technical support that’s only a 
toll call away* Belter yet, you can have 
TRW, a company specializing in on-site 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OS/2 Presentation Manager environments 


G.U.I. CLEARING HOUSE - PM / Windows Catalog 



File Edit Search Order! 


WINDOWS 

APPLICATIONS 

Development Tools 

ACTOR Iff...-—-,,—.,795 

ADEPT Expert Application Builder.595 

Bridge 2.0 Tool Kit ...629 

C-TRIEVEWindowsE Coromandel).349 

CJalk/Views.—_—_*.-*429 

C++/Views..... ...469 

CASE- W 3.0 (CASEworks) ...649 

Graphics Server SDK ... 379 

Guide 3 _—-—— *_-439 

Icon Author (AimTech)..,caJI 

Knowledge Pro Windows ...629 

LasertaikPC..309 

Microsoft SDK for Windows 3.0.-.,.349 

Multiscope for DOS/Windc ws 3 159 

ObfectGraphics (While Water)....409 

Personal Case..,..,.179 

PowerUbW-_— -,.—,.265 

Prato View. 595 

ProtoGen... 409 

Pubtech BsichWorks,. ...,.89 

Speed Edit for Windows ..-.265 

ToolBox (Drover)...249 

The Whitewater Resource Toolkit 189 

WindowsMAKER (Candlelight).. 695 

WinTrteve_ _ _, _,.369 

Zorlech C+ + Compiler .. 179 

Dalabaae/Forms 

Access SQL (SPI)...1279 

Chart Builder for Superbase ..,., ,169 

dBFast/Windaws......295 

_„729 

FormWorx Forms Publisher..199 

INTEGRA SQL (Coromandel) ..609 

JetForm... .399 

MARVIN image Database ,_.2395 

Omnis 5/Windows.*. 759 

Perform Pro ..—*—,.,-.299 

G-rE/Windows ver 2.5 „.139 

Superbase 2 veru... 249 

Superbase 4 ver 1.2 ..469 

Thtnx. __.____399 

E ngl neeri ng/PI an nl rtg 

ABC Flowcharter (Roy tore)--249 

CON-FLO, conirol valve analysis.,.179 

Design/ID EF..... 2795 

Design View. ., ... 749 

DRAFIX Windows CAD......459 

MathType .199 

MetaDesign, diagramming too!.—. 329 

Milestones, Efc (Kidasa)..—..139 

ORI-FLO, metering analysis.179 

Project for Windows _—__469 

PUMP-FLO, pump analysis.... 179 

RFFlow, flowcharting....119 

SPACETEKFadFty Planner.call 

Topdown Project Planner (Ajida).249 


t?- 

1 - 800 - 522-4624 

International, call (203) 426 4624 
Monday - Friday 9:00am to S:00pm EST 

GUI Clearing House is the only national reseller specializing 
exclusively in Windows and OS/2 Presentation Manager 
environments. This specialization is necessary in order to properly 
serve you, our customer, in this rapidly evolving market Our goal 
is to provide you with the finest customer service in the industry 
and to ensure that the products you select are the correct ones for 
your application . 

When you call GUI Clearing House, you will he greeted by one of 
our friendly, knowledgeable sales staff who will take the time to 
talk with you to understand your specific requirements * To further 
assist you T we maintain a staff of technical consultants available to 
answer in-depth technical questions on products; and to help 
customers in identifying applications to meet their needs. 

Please Note; The applications listed in this ad represent only a 
smalt sample of the Windows and OS/2 Presentation Manager 
products available through GUI Clearing House. Call us for 
pricing on any Windows or Presentation Manager application. 
We'll promptly get pricing and availability for you. 
CALL TODAY > 

PubTlshing/Graphlcs 

Adorn Cl frArt Window Shopper .42 

Aldus PageMaker__ 499 

Archetype DESIGNER .. 795 

Arts Sl Letters Graphics Editor .............509 

CA Cricket Graph vf.3,.„...,...,159 

CA Cricket Presents .349 

Corel DRAW! 2,0 „....-..399 

Do£JOT/( screen capture/convert)...139 

fmage-fo Full Pak.. ....679 

tmage-tn Scan A Paint .,....139 

image Prep .. ,269 

Import tor Windows.—....259 

Instant ORGcharting. .,..NEW 

Microgratx Charisma............349 

Micrografx Designer 3,0!,-.469 

Microsoft Office for Windows...call 

Picture Publisher*, .-.—, 489 

Pc werPoint tor Wlndo ws ...335 

PubTech Multi-Tack .*_139 

Scrapbook* 2.1 (Eikon) .....129 

Ventura Gold Series tor Windows,.559 

WordScan Pius (Calera)....795 

Word Processing 

Ami 1 ver 1.2........_.....159 

Ami 1 Professional ver 1 2 .,-.—319 

Gram-mat-ik for Windows... 79 

Language Master tor Windows—.69 

NBt Legacy .^ . .359 

Palantir Windows Spell 30 „„.89 

Word tor Windows.. 329 

Financial/Accou n t i ng 

Accounting by Design..*_1059 

Biz-Nix Accoun ting Partner ...299 

Bookkeeping by Design --,.*,.,,559 

CCA Enhanced Business Pkg ...795 

Evolve (AS!). —169 

CCA Active Payroll.....NEW 

CCA dob Costing Module.. .-, NEW 


Connectivity 

Business Session for Windows......269 

DaVind eMAIL for Windows..,.....,959 

DynaComm (Windows)..259 

DynaComm Etite. .. ,... .399 

Faxft! tar Windows.-.*,.*.,179 

MicroPhone II—.- ,259 

Network Courier .. CALL 

TERM tor Windows_*.179 

Windows Workstation... 559 

WinComm .... 139 

WinT emu,,.,,, —,_—.*409 

Tax Preparation 

MaclnTax 1040 Personal..... 69 j 

if:X Personal Tax Analyst.*..69 ; 

MactnTax Slate Supplements (call) .,..69 ; 
TaxView Professional Series..........call ; 

Generat/Froductlvlty /utilities 
Adobe Type Manager ___*_.—50 


Becker!acts 2,0..... 

_—119 

Distinct Rsrk-up. 

.119 

hDC Icon Designer .... 

,.-.,,—.,49 

IBM Current 1,1,,-.,—, 

...,.259 

Icon Pak ff........ 

.89 

PackRat 3,0.. 

.315 

PackRat Network (3 User). 

.579 

Personal Librarian...,,. 

.859 


PLUS for Windows (Spinnaker).279 

Printer Control Panei (LassrTools)....! 39 
Publisher's Powerpak ,.,69 

Puli Tech Fite Organizer .—...159 

SmerTexf (Samoa).,.-.-.-409 

Wide AngieWindows. _____ 119 

Windows/Qn The World.,,..409 

Windo ws Shopper s Gufoe . .—..*.15 

YourWay (Prisma)... call 


PM APPLICATIONS 

Active Life tor PM.... 139 

Aldus PageMaker for PM...579 

Asymetrix ToolBook for OS/2 .NEW 

Brief for OS/2..*.,....,229 

CASE/PM for Cor C++ ...1895 

CASE:FM lor MicroFocuS Cobol.2369 

ChipChal (Cawthon)___ 279 

Collage PM ..—...179 

Corel Draw\ for PM ._.call 

Describe.,—.. 529 

Exoei for PM.. 349 

HyperACCESS/5 tor OS/2... 169 

Lotus T 2 3^. 579 

Micrografx Designer .....—..509 

Mult iscope for OS#... 349 

Nexpert Object, PM Runtime. ...929 

Object-1/PM (MDBS)...895 

OS/2 PM Softset (Microsoft)..,-.„,- 129 

OS/2 PM Toolkit (Microsoft)..409 

PackRat tor PM... ,.,-..,,,339 

PackRat PM Network (3 User)............ 579 

Perspective for OS/2 .259 

G+BPMver Z5... ...-.139 

Relish ..___.NEW 

RT-Graphics (FSI).. 959 

RT-Graphics Toolkit w/source (FSI)-,. 649 

SmallTalk PM.. ...,...339 

SpeedEdit tor OS/2,. 255 

SpeedEditforPM ... 255 

Sytos Ptu$ ; PM{ Sytron).—.259 

WideAngfeforPM..... .119 

Wingz (Informix) 369 

Word for OS/2 PM (Microsoft).... call 

WordPerfect 5.0 for OS/2-.339 

Win PRO/PM (Xian)... ...379 

Zortech C++ OS# Compiler Option. 139 
Zortech C++ OS/2 Dev Edition .489 


HARDWARE, etc. 

image Scanners 

Logitech ScanMan 256/PC-AT... 409 

Logitech ScanMan 25G/MCA.- 509 

Microtek scanners...call 

Boards 

ATI 8514/Ultra....NEW 

NEC Graphics Engine Brd 16 (AT).689 

NEC Graphics Engine Bid 256 (AT)... 969 

Paradise 8514A Plus (AT).699 

Paradise 8514A Plus (MCA) ..,..., 759 

Intel SatisFAXtion board..........NEW 

MulllMedia Products 

Super Video Windows..NEW 

VideoLi nX :FR AMEBU FFE R.NEW 

XYXIS 600Mb Erasable Optical Drv . NEW 

GUI Clearing House offers a full line 
of hardware items selected to augment 
the Windows, Presentation Manager, 
and Mu/n Media based platforms. If 
you don't see a particular item, 
just ask....,we will promptly obtain 
pricing and availabtity for you , 
Call us TODAY! 


PAyMENT Visa. WasserCara, Dinsns Club are! Cane EiFinchu accep-isd Porwnal an(J comf>*nif checks socepiea. Please allow ? weeks tor pnoeessifH] Corporals and insniuiKinjs purEhase nriders buujmi to credit approval and a minimum 
initial purchase $500, paid via C CJ.D. or in SdVSntO C,O,0 rhimimuffli purUiase i* $100, ms^Lmunn $1,000 payable by casn. cashiers cfwck, <u money order. CT nesid&ms add 8% aalBS ten. 

SHIPPING - Shipping/handling charge a 554. nr $6 minimum; 5% to C.O.O.. Larger shipmenSs may require addflronal dhajgas. Gat Jor infoimalkm for ehrprnenCs Idr Alaska. Hawaii, and pOinls OulSidd Ihe UniWd StatW. 

TERMS - AH pnadudS carry manuraduro-r'S warrartlM only. Product wan-antu™. CuarnnieBS, resales, trial period privileges, or QWw prpmauonsl programs ara handled by the manutaclurer. Defective items replaced v repairad el olm diaoretron. 
All returned items must he accompanied by a return material authorization [FIMA) number. There is a 15*. restocking! fee Oh non-datectiva msfCPanrS se. Shfepirifl u non f tiuridaWtr Op*;n<rd seititfaJP and oiher consymaWes are 
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SX UPGRADE BOARDS 



DOS BENCHMARKS 


Deskpro 286 

with Cumulus 386SX 

with FastCache 386-SX 


4 Worse APPLICATION-LEVEL PERFORMANCE 



1.2 ! 14 1.4 

14 

171 

17 j 1.3 1 


1.3) 1.3 1.4 

1.4 

1.9 

IS 2.0 1 1.2 | 


1.6 | 1.9 1.8 

2.0 

3.6 | 3.5 | 2.6 | 


Better ► 


10.2 


10.5 

17.0 


Deskpro 386s/20 
Zeos 386/SX 



ngi 

I 1 


21.4 

15.7 


Word 

I Processing 


□ Desktop 
Publishing 



□ 


Compilers 


D CAD 


Scientific^ 

I Engineering 


Cl Spreadsheets 


4 Worse LOW-LEVEL PERFORMANCE Better ► 


Deskpro 286 

with Cumulus 386SX 

with FastCache 386-SX 

Deskpro 3S6s/20 
Zeos 386/SX 



D CPU 


n fpu 



CD Video 


CONVENTIONAL BENCHMARKS 


LINPACK 

Dhrystones 


(single) 

(WIFLOPS) 

(Dhry./sec.) 

Deskpro 286 with 



Cumulus 386SX 

0.08 

3344 

FastCache-SX 

0.15 

6618 

Deskpro 386s/20 

0.16 

7938 

Zeos 386/SX 

0.08 

5760 


For application and kjwTevet benchmarks, results are indexed and show relative performance; for each 
individual index, an 8-MHz ISM AT ruining MS-DOS 3.30 = t. For alt benchmarks, higher numbers Indcate 
better performance. 

The BYTE iow-level benchmark suite identifies performance differences between machines at the hardware 
levet; Ihe application benchmarks evaluate real-world performance by running a standard test suite using 
com merdally available appJrcattons. Application indexes include tests using the following programs: Word 
processing WordPerfect 5.0; Desktop Publishing. Aldus PageMaker 3.0; Database: Borland Paradox 3.0 and 
AshtonTate dBASE IV; Compilers. Microsoft C 5.1 and Borland Turbo Pascal 5.5; CAD AutoCAD release 
10 and Generic CADD level 3 1.1,5; Stienlilic/Engineefing: Slata release 2 , MathCAD 2 5. and PC Maltab 
3 5f: and Spreadsheet: Lotus 1-2-3 release 3.0 and Microsoft Excel 2.1. 

The BYTE Lab introduced version 2.0 of the DOS benchmarks in the August 1990 issue (see "BYTE's New 
Benchmarks New Looks, New Numbers"). Benchmark results for machines reviewed under previous 
versions aren't directly comparable, To obtain a copy of the benchmarks, join the listings area of the 
byte.bmarks conference on BIX or Contact BYTE directly. 


computer repairs, install the board for 
you for an additional fee. But why both- 
er? All the help in the world may not be 
enough. When the FastCache works, it 
works like a dream. But it doesn't always 
work. 

As stated earlier, the company does 
maintain a list of systems that the board 
works with, and you’d be well advised to 
stick to that list. If you do venture into 
unexplored territory, Micro Way has a 
30-day money-back guarantee and will 
pay for return shipping if the board does 
not work. 


Three Strikes 

You’ll need technical expertise and pa¬ 
tience to install either of these boards. 
Even when they work, you’ll probably 
run into some software incompatibilities. 
And the prices are just too high for what 
you get. 

However, if you’re convinced that an 
upgrade board is the way to go, and 
you’re not a hardware wizard, the Cumu¬ 
lus 386SX is the better choice. It won’t, 
however, boost performance substantial¬ 
ly. If you know the interrupt tables better 
than the multiplication tables and are 


willing to spend extra money for better 
performance, give the MicroWay Fast* 
Cache a try. Better yet, invest in a new 
386SX motherboard. You can buy a 16- 
MHz 386SX motherboard and 1 MB of 
RAM for less than $400 by mail order. 
Installing it takes a little bit more work, 
but you will probably be happier in the 
long run. ■ 


Steven J. Vaughan-Nichols is a freelance 
writer and a consultant in Lanham , 
Maryland. You can reach him on BIX as 
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In college, you would have killed 
for MathCAD. So why aren’t you 
calculating with it now? 



100,000 engineers and scien¬ 
tists already let MathCAD do 
their calculations for them. 

Now that college Ls far behind 
you, perhaps it’s time you graduated 
from spreadsheets, calculators and 
programming* 

Because in today’s working world 
of engineering and science, there’s 
no time for anything less than 
MathCAD. The software that lets 
you perform engineering and 
scientific calculations in a way 
that’s faster, more natural, and less 
error-prone than any calculator, 
spreadsheet, or program you could 



write yourself* 

Thanks to MathCAD’s live 
document interface ™ you can enter 
equations anywhere on 
the screen, add text 
to support your work, 
and graph the results. 

It also conics complete 
with over 120 commonly 
used functions built right 
in. Perfect for creating 
complex equations and 
formulas, as well as exponentials, 
differentials, cubic splines, FFTs and 
matrices. 

You get three-dimensional 
plotting, vivid graphing, and die 
ability" to import HPGL files from 
most popular CAD programs, 
including AutoCAD'? 

Done calculating? MathCAD 
prints aU your analyses in 
presentanon-quali tv documents, 
even on PostScript 11 compatible 
printers. 

All of which has made MathCAD 
far and away the best-selling math 
software in die world. In fact, ids 
used by over 100,000 engineers and 
scientists “ just Like you. 

There’s MathCAD for the PC. 
MathCAD for the Mac, written to 



March 14, 
19*9 issue. 
Best of "SB 
Best of ’87 


take full advantage of the 
Macintosh* interface. And a Unix* 


version that utilizes the speed and 
unlimited memory of your Unix 
workstation. 

We also have Applications Packs 
for Advanced Math, Statistics, 
Mechanical, Chemical, and 
Electrical Engineering. Each is a 
collection of adaptable mathematical 
models, designed to let you start 
solving your real w'orld problems 
right away 



For a free 
MathCAD demo 
disk, or upgrade 
information, dial 
1-800-MATHCAD 
(in MA, 617-577- 
1017). Or see 
your software 
dealer. 

Available for IBM* compatibles, Macintosh 
computers, and Unix workstations. 

TM and ® signify manufacturer's trademark ur registered 
trademark, respectively 



1-800-MATHCAD 


MathCAD' 

MathSoft, Inc., 201 B road 1 way, Cambridge, MA 03139 


UK.: Adept Scientific 0462 4*0055; France: ISECEGOS M6092768; Germany: Soft tine 07*02-40.16: Japan: CRC 03-665-9762; Finland: Zenex Oy 90-692-7677; Italy: Channel 02-4229441. PSE#3 
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for Everyone! 




KnowledgePro... your door into Windows 

KnowledgePro is a high-level language for 
Windows or DOS. It lets you build fast, runtime 
free applications in record time. 

Interactive design tools and easy-to-learn 
commands get you started quickly and a rich 
object-oriented language gives you the control you 
need to create serious solutions. 



Selected for PC Magazine "Best of 90" 
Hypertext and hypermedia provide depth and 
built-in expert systems technology lets you 
create smart links and intelligent programs. 

Intelligent integration of Windows programs 
like Excel, Word and Superbase, is easy with 
DDE and DLLs. For more information, 
review reprints, the name of your nearest 
dealer or to order: 


t'rw 


Awarded InfoWorld Buyers 
Assurance Seal, Oct. 1, *90. 

Circle 152 on inquiry Curd. 
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Call 518-766-3000 

FAX 518-766-3003 or write to: 


Knowledge Garden Inc. 
473A Malden Bridge Rd. 
Nassau, NY 12123, U.S.A. 


o 


Knowledge 
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REVIEWER’S NOTEBOOK 


Corel Draw Ups the Ante 
in Windows-Based Graphics 



Photo 1: Previous 
versions of Corel 
Draw stopped at 
producing flat, 

/ wo-dimensional 
text and images, 
such as the label 
on the left. Version 
2.0 expands these 
capabilities to 
include 3-D 
representations, 
such as the soup 
can on the right. 


ACTION SUMMARY 


■ COREL DRAW 2.0 

■ WHAT YOU'LL LIKE 

The capability to produce three- 
dimensional text and images, 
special effects, and Adobe Type 
1 fonts within a simple-to-use 
interface. 

■ WHAT YOU'LL DISLIKE 

Slow redraws of complex objects 
and a rescaling bug that becomes 
apparent when working with 
rulers set in points or picas. Check 
with the vendor about a bug fix 
before buying or upgrading. 

■ WHAT YOU'LL PAY 

$695 (price does not include 
Windows 3.0, which is required) 
Upgrade from version 1 .x: $99 

■ FOR MORE INFORMATION 

Corel Systems 
1600 Carling Ave. 

Ottawa, Ontario, Canada K1Z 8R7 
(613) 728-8200 
fax: (613) 728-9790 

Circle 976 on Inquiry Card. 



V ersion 2.0 of Corel Draw is a major 
upgrade of the deservedly popular 
Windows drawing package. (For a 
review of version 1.1, see “Corel Draw 
Shows Great Promise” in the June 1989 
BYTE.) The latest version addresses the 
needs of the serious graphic artist and 
automates the artistic process for those 
without formal training who often have 
to create presentations and promotional 
materials. 

Among the new elements in this Win¬ 
dows 3.0 version is an Effects menu for 
blending two objects, adding vanishing- 
points perspective, creating three-di¬ 
mensional extrusions, and enveloping 
(i.e., distorting shapes by manipulating a 
“bounding” box). Expanded text facili¬ 
ties include extracting and merging text 
blocks, print merges, and even designing 
your own Adobe Type 1 fonts. New 
Tools functions offer greater positioning 
control, interruptible redraws, full¬ 
screen preview, and improved import 
and export, including the ability to ex¬ 
port a portion of a drawing in Corel Draw 
format. I particularly liked the visual 
file manager and dialog-box previews 
that are big enough to see with the naked 
eye. 

However, redraws of complex, filled 
objects were painfully slow, and my 
evaluation program wasn’t without bugs. 
When I tried to rescale complex draw¬ 
ings with rulers set in points or picas, the 


program generated an “Unrecoverable 
Application Error” message and exited 
to DOS. The company is now aware of 
the problem and expects to solve it by the 
time you read this. 

New Toolbox 

In Corel Draw, each part of the screen is 
active. A mouse-click on the page outline 
accesses page-layout controls. You can 
pull the rulers to place guidelines any¬ 
where on the screen. (You can “snap-to” 
guidelines as well as snap-to the grid.) A 
mouse-click in one of the ink pots at the 
bottom of the screen provides a quick 
way to color outlines and fills. 

Corel Draw has few drawing tools, but 
the ones it has offer many capabilities. 
The Pencil tool can now draw in Bezier 
mode. The Text tool sets string text to 
which you can apply special effects, such 
as fit to shape and extrude and blend, and 
paragraphs for large blocks of text. The 
tool also accesses the 3000-image sym¬ 
bol library. You select a category, scroll 
through a garden of images, and pick the 
one you want. You can scale the image 
before it’s brought into the drawing. 

The company also enhanced the color 
in its new version. The program provides 
only two palettes: process and spot (Pan¬ 
tone) color. However, you can extend the 
palettes using CMYK (cyan, magenta, 
yellow, black), RGB, or HSB (hue, satu¬ 
ration, and brightness) color models, or 
by rearranging the palette display. You 
can also name the colors. 

The Pen tool lets you design your own 
arrowheads, in addition to the 87 that the 
package supplies. You can have dotted, 
dashed, and solid lines, as well as any 
custom combination. 

The new version also gives you more 
control over fills. You can specify the 
number of fountain-fill bands and rotate 
linear fills. You can fill objects with sup¬ 
plied bit maps and vector images, or you 
can make up your own. 

I wrote part of this review in Corel 
Draw. That’s not as crazy as it sounds. 
Paragraph text can hold up to 4000 char¬ 
acters in one box, with an unlimited 
number of boxes per drawing. In addi¬ 
tion, you can set the number of columns, 
specify the justification, and determine 
the font, point size, and leading to make 
copyfitting a whole lot easier. You can 
then extract the text from a drawing, run 
it through a spelling checker, and bring it 
back to the image. Or you can create the 
text in a word processor and import it as 
ASCII text into the drawing. 

As you type, Corel word-wraps within 
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the window box, but you won't see how it 
looks on the page until you exit the para¬ 
graph text window. In the display, you 
can selectively change kerning, fonts, 
spacing, and text rotation. Changing the 
paragraph box size changes margins, not 
the font size. 

3-D Made Easy 

A picture is worth a thousand words, so 
to test some of the enhancements in ver¬ 
sion 2.0, I recreated the 2-D soup can 
label from my version LI review and 
turned it into a 3-D soup can (see photo 
1). 1 tested Corel Draw on a Gateway 
2000 386/33 with an ATI Wonder-f 
(800’ by 600-pixel, 256-color) driver. 

The conversion from 2-D to 3- D was 
easy. Highlights were simply a matter of 
blending two objects. Blends were so 
easy and fast that I kept trying variants, 
such as adding increments and changing 
colors. To curve the objects to a can 
shape and scrunch the sides, I grouped 
the objects, applied the envelope effect, 
and used snap-to guidelines to position 
envelope nodes precisely. Corel Draw 
did the rest of the work. 

The can top started life as an ellipse. 



Photo 2: The can top was created by first 
drawing an ellipse, which was then 
reshaped using a perspective tool and 
filled with graded shading. 


and then I reshaped it with a perspective 
tool and filled it with a 60-degree linear 
fountain for realistic shading (see photo 
2). I tried several ellipses before I got it 
right. The hardest part was the can rim, 
which turned out to be trivial once I real¬ 
ized that I could add my own arrowheads 
to a line. I added a vertical vanishing- 
point perspective to the complete can so 
that it would look real, right down to the 
dent that the supermarket bagger gave it. 

By the time I got to the rim, the draw¬ 


ing was complex, and the split-screen 
redraw was slow. As I mentioned earlier* 
rescaling with rulers set in points or pi¬ 
cas caused Corel Draw to bomb, but the 
final results more than compensated for 
any problems. 

2.0 Kudos 

Compared to competitors like Micro- 
grafx’s Designer 3.0 (see “New Adven¬ 
tures in Graphic Design," August 1990 
BYTE), Corel Draw 2.0 is my choice for 
drawing software. With all its embellish¬ 
ments, it's still easy to use; its interface 
is still intuitive. 

Also, the pictures look great. My 
boss, who knows the limits of my artistic 
ability, looked at a printout and asked, 
“You did that?" I couldn't have done it 
without this new version. I'm delighted 
with Corel Draw because it makes me 
look so talented. ■ 

—Sue Rosenberg 


Reviewer's Notebook provides new infor¬ 
mation—including version updates r new 
test data , long-term usage reports, and 
reader feedback—on products previously 
reviewed in BYTE. 


DOS IN EPROM 


Or any other code, for that matter! PromKit allows 
you to create Eproms that look like read-only disk 
drives in your PC-compatible systems. Use PromKit 
even if you're not a programmer. Just use PromKit 
to convert any disk into EPROM images for your 
Prom blaster! Copy system files, batch fries, data files, 
or anything else you want. Use Proms for read-only, 
SRAMS for read-write! Includes source code in C, 
Over 180 pages, including disk, only $179. Includes 
schematics for add-in boards. 


FRKF' We'll include a free copy of the pocket- 
r sjzed XT . AT Handbook by Choisser and 

Foster with each PromKit if you mention this ad when 
you order. Of course, this $9.95 value is also available 
by itself. Or buy five or more for only $5.00 each. 


800-462-1042 

6 J 9-271-9526 


Annabooks 

12145 Alta Carmel Ct., Suite 25(1 
San Diego, CA 92128 


FAX 619-592-0061 
Money-back guarantee 


Don 3 1 Move! 

without telling 

BYTE 

Clip out form below 
and mail to: 

BYTE Magazine 
P.O. Box 555 
Hightstown, NJ 08520 



Al teast 8 weeks before you move, please give us your 


New address, name 

Name 

new address and/or name change 

(Please Print) 


Address 


Am. 

Citv 

State 

ZiD 


Print eurreiu name and address 


(or affix the mailing label from your current issue of BYTE here) 

Cur rent address, name 
Name _ 

Address 
City _ 

Stale_ 


Apt. 


Zip 
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Even This Is More Confining Than Clipper. 


Just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity. Clipper’s open architecture lends unprecedented freedom to 
application development. 

Unlike fixed systems, Clipper never forces you to “make do”. Its language is 
fully extensible with user-defined functions and new user-defined commands. 

You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C, Assembler, dBASE® and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 

But if a customizable language isn’t enough, there’s even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper’s linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you’re done, Clipper’s compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 

So, don’t let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 

Clipper, 5.0 

The Application Development Standard 

213/390-7923 

Ask For Department-A 


m Nantucket 


Nantucset Corporation, 12556 West Jefferson Boulevard. Los Angeles, CA 90066. 213/390-7923 FAX. 213/397-5469 TELEX. 650-2574125 Nantucket, tne Nantucket 
looo and Cliowr are reaistereo trademarks of Nantuckm Coloration Other brand and product names are used for Identrtatan ourooses onlv and mav be trademarks or 




For Great Electronics and 
Computer Product Performance 

Jameco’s careful orchestration of product selection, 
quality control, customer support, and competitive pricing 
will make your next electronics purchase seem effort¬ 
less. It will be done right, saving you time and money! 

Over the past 16 years, Jameco has mastered the 1 
distribution of quality electronic components, computer 
products, and test and measurement equipment.That’s 
why our market intelligence group tracks the very latest 
technology. Our purchasing groups buy globally for the 
best quality and value, thoroughly prequalifying each 
vendor and product against our high standards. And 
our in-house quality assurance group constantly tests 
products received into stock. 

We offer the widest product selection. For example, 
choose from a full price/performance spectrum of 
computer systems, from starter to mid-range, to the 
most advanced computing tools available. Select from 
our catalog of over 4000 Jameco products. 

Jameco conducts a full program of customer support: 
beginning with your plan to purchase and continuing 


Jameco 16MHz - 

80386SX Computer Kit 

• 2MB RAM (expandable lo SMB) 

• 200 Watt power supply 

• 101-key keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3.5" floppy drive 

• DR DOS 5.0 and Q API us diagnostic software 

$1199.95/JE3816 

monitor extra 


Jameco 16MHz 80386SX Motherboard 


Jameco 33MHz 32KB Cache 
80386 Computer Kit 

• 4MB RAM (expandable to 16MB) 

• 300 Watt power supply 

• 6 half-height drive bays 

• 101-key keyboard • Multi I/O Card 

• Toshiba 1.44MB, 3.5" floppy drive 

• DR DOS 5.0 and Q A Plus diagnostic 
software 

$2599.95/JE3833 


Microspeed 
PC Trackball 


Jameco VGA Card 


Conner IDE Hard Drive 
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Memory Modules 


through the life of the product. We maintain telephone 
customer support; our technically expert staff will 
answer your questions and discuss your needs, before, 
during, or after purchase. And you can place an 
order 24 hours a day! 

Consistent quality, wide selection, latest technology, 
solid customer support, and competitive prices have pro¬ 
duced millions of satisfied Jameco customers. Most 
have requested an encore joining our targe family of repeat 
customers from big and small businesses, schools and 
universities, government, and individuals. 

If an effortless electronic or system purchase 
experience sounds good to you, give us the chance to 
orchestrate it. Call Jameco for a complete product catalog, 
or visit our catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley and the Stanford 
Technology Park Area, 


JAMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 


1355 Shoreway Rd. 
Belmont, CA 94002 
(415) 592-8097 
FAX: (415) 592-2503 


Jameco 20MHz 32KB Cache 
80386SX Computer Kit 

* AMI Motherboard with 32KB cache, 4MB RAM 
(expandable lo 16MB) 

* 200 WatL power supply 

* 101-key keyboard * Mulli I/O Card 

* Toshiba 1.44MB, 3,5" floppy drive 

* DR DOS 5.0 and Q A Plus diagnostic software 

$1899.95/JE3820 , 
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DB25 Connectors 


Jameco Breadboards and 
Metex Multimeters 
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C++ Your 386, 486 & i860! 


The key to taking full advantage of your Intel 
32-bit CPU is a Microway globally optimized 
compiler. The latest, NDP C++, is ideaBy suited 
to writing numerically intensive applications. C++ 
makes it possible for the user to define his own 
types and specify how they get handled by the 
compiler. For example, where all C compilers 
automatically extend floats to double, thus slow¬ 
ing up coprocessors like the 3167 and 4167, 
NDP C++ (and Fortran) handles single precision 
library calls with no loss of speed. In addition, it 
is possible to define new types, and their 
operators, like complex numbers and matrices. 

NDP C++ is a full AT&T release 2.0 compatible 
C++ that runs as a oompiler as opposed to a 
preprocessor. Since C is a subset of C++, this 


means NDP C++can also compile C programs, 
and It, in fact, passes all the Plum Hall ANSI C 
conformance tests. NDP C++ is not designed 
to compile old style C programs. If you are 
compiling a C application which is not ANSI 
compatible, we suggest NDP C, which is both 
ANSI, System V UNIX, and K & R compatible. 

MicroWay’s compilers come with the features 
you need to simplify porting to the 32-bit mode 
of the 386, 486, or 860, including a 99% VAX/ 
VMS compatible FORTRAN and a dual dialect 
C which is UNIX System V and ANSI com¬ 
patible. Each NDP compiler is designed to take 
maximum advantage of 32-bit protected mode 
operation, including the 4 gigabyte address 
space of the processor, plus access to 


coprocessors from Intel, Weitek, and Cyrix. 

If you’re burning up a lot of VAX or Cray time, 
you should seriously oonsider the Number 
Smasher-860. It delivers super-computer 
throughput running in an ISA bus, for about the 
price of a 486 system. With Number Smasher- 
860 and N DP C- or Fortran-860, you can recom¬ 
pile all of your C or FORTRAN programs and 
run them in any 286, 386, or 486 AT system. 

Microway is still your best source for numeric 
coprocessors and accelerators. Our 
FASTCache-SX is the most compatible AT 
upgrade available. 

For more information, please call Microway's 
Technical Support Dept at (508) 746-7341. 


386, 486 & i860 Compilers 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, 486 or i860 in protected mode under 
UNIX, XENIX, or extended DOS. The com¬ 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387, Weitek, and 
Cyrix coprocessors. Applications can mix oode 
from all four compilers and assembly lan- 
guage.To simplify your ports, we have just 
released a full-featured, windowing symbolic 
debugger, ClearView-3/486, that works with 
DOS versions of NDP 386 and 486 compilers. 

NDP Fortran™ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. 

NDP C™ runs in two modes—K&R with Sys V 
and MSC extensions or 100% ANSI as 
validated by Plum Hall. 

NDP Pascal™ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 

NDP C++™ is a fully AT&T v.2.0 compatible 
C++ compiler (not a preprocessor) that con¬ 
tains a full ANSI C compiler as a C++ subset. 

NDP C++ 386 and 486.$1195 

NDP-860 compilers.each $1995 

DOS 386SX versions-NDP Tools included.$595 

DOS 386 versions-NDP Tools included.$895 

DOS 486 versions-NDP Tools included.$1195 

UNIX/XENIX versions.CALL 

NDP VMEM Virtual Memory Manager.$295 

NDP Link-Incremental Linker.$295 

ClearVlew™-3/486Debugger.$395 

NDP Windows™ Library: $125, C Source: $250 

NDP Plot™.$325 

NDP/FFT™ NDP or 80x87 version... ea.$250 
Halo Professional.$595 

NDP NAG™ Workstation library is a subset of 
the NAG mainframe libraries. It contains 172 
routines designed to solve differential equa¬ 
tions and eigenvalue problems, perform matrix 
operations, fit curves, do statistics and regres¬ 
sion analysis, eta. 386 Version: $895 


RAMpak™ Your Compaq! 


RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 One meg.. $150, Four meg .. $400 


Number Smasher-860™ 


Number Smasher-860 is the highest perfor¬ 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and produces over 12 
double precision Unpack megaflops. The board 
oomes standard with an ISA interface, two 
transputer link adapters, your choice of NDP 
Fortran, C++, C or Pascal for the i860 running 
under MS-DOS, UNIX or SunOS, plus 8 meg of 

high speed memory.33 MHz: $6995 

40 MHz: $9200 32 MB version: add $5000 

NDP NAG/860 is a Microway port of the NAG 

workstation library to the i860.$1495 

NDP Halo 860 includes HALO Professional 
plus the Microway 860 interface library... $895 



Microway's FASTCache-SX was PC Week's 
“Analyst's Choice 0 for AT SX accelerators. It is 
the ideal upgrade to run Windows 3.0 on your 
AT as it has outperformed all SX motherboards 
that have been tested to date. 
FASTCache-SX™— The most cost effective 
accelerator on the market today. This half- 
length 16-bit card plugs into your I/O channel 
and 286 socket, speeding up all applications by 
a factor of 2 to 4. Runs all 386 applications, 
OS/2 and Windows 3.0. Features a 16 or 20 
MHz 80386-SX, a 4-way 32K cache (expan¬ 
dable to 64K) and a math coprocessor socket. 
16MHz: $495 20 MHz: $595 Cable:$95 

FASTCache-SX/Plus™ — The "Windows 
Solution" — combines the FASTCache-SX ac¬ 
celerator with up to 8 megabytes of extended 
memory. The Plus occupies a 16 bit slot and 
can be optionally purchased with memory 
and/or a coprocessor. The OK prices are: 

16 MHz: $595 20 MHz: $695 Cable: $95 

NUMBER SMASHER-386™ —This full-sized 
card replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 
80386 that runs at 20 or 25 MHz. It runs numeri¬ 
cally intensive applications up to a factor of 60 
times faster, while maintaining full hardware and 
software compatibility when running all 386 ap- 
pBcations. Options indude 64K of high speed 
cache memory, up to 8 megabytes of 32-bit 
memory, and an Intel 80387, Weitek, or Cyrix 
numeric coprocessor.from $895 


Parallel Processing 


MicroWay’s IBM compatible Monoputer, Quad- 
puter, Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 

Monoputer™ — Indudes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execution 
of your mainframe programs.from $1295 

Quadputer™ — This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power.from $1845 

Linkputer™— Links up to 8 boards to provide 
dynamic transputer topologies.$1500 


N u m ber S masher-486™ 


Personal Workstation magazine, June 1990, 
said, “The Number Smasher-486 lives up to its 
name. Its numeric performance exceeds that of 
all 25-MHz systems we’ve tested to date. It gives 
you top 486 performance for the best price ." 
Number Smasher-486™ — Microway’s family 
of 486 motherboards indudes ISA and EISA 
models running at 25 and 33 MHz. All take 
advantage of 486 Burst mode and the top of the 
line indudes a 256K second level cache and 
SIMM sockets for up to 64 megabytes of RAM 
and a 4167 socket.from $2495 


Math Coprocessors 


WEITEK, INTEL, CYRIX 

4167-25 .$995 

4167-33 .$1295 

3167-20/-25/-33 .$495/$795/$995 

mW3167 Micro Channel-25/33 .. from $1295 


mW3167/80387 Board 


. $200 

8087 . 

...$80 

8087-2 . 

. $115 

80287-8 .. 

..$180 

80387-16SX . 

. $280 

80387-16 

..$295 

80387-20SX . 

. $300 

80387-20 

..$345 

80387-25 ... 

. $439 

80287XL 

..$180 
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BRETT GLASS 


SPARC Revealed 



terrupt controller, counter/ 
timers, DRAM refresh, and 
2K-byte on-chip instruction 
and data caches. 

Workstation vendors in¬ 
clude Solbourne, CompuAdd, 

Solarix, Mars Microsystems, 

Opus Systems, ICL, Meiko, 

Tatung, Toshiba, RDI, and 
others. Systems range from 
large file servers, such as ICL*s symmetrical multipro¬ 
cessing servers, to RDFs laptops. Some vendors buy 
their system boards from Sun or license a design 
created for LSI Logic by Opus Systems; others have de¬ 
signed unique implementations* 


A close look at Sun’s 
increasingly popular 
architecture for 
high-performance 
workstations 


I n 1987, Sun Microsystems announced the Sun-4, 
the first computer system based on a new CPU 
architecture called SPARC (Scalable Processor 
Architecture)* Unlike the Motorola 68000 family 
of microprocessors in Sun’s earlier workstations, 
SPARC was a RISC processor. The CPU was contained 
in a 20,000-gate Fujitsu array when most commercial 
microprocessors were five to 10 times more complex. 
Also unlike the others, which were second-sourced by 
few vendors, SPARC was positioned as an open archi¬ 
tecture that was clonable by all. Sun hoped this would 
eliminate dependence on any one chip vendor. 

Since that time, SPARC has become more than a 
CPU architecture. It’s a family of standards; an array 
of chips from at least half a dozen vendors; a vehicle for 
standardized, shrink-wrapped Unix software; and the 
foundation upon which dozens of manufacturers are 
basing new workstation products. 

Licensees with current or potential SPARC imple¬ 
mentations include Fujitsu, Cypress Semiconductor, 
Bipolar Integrated Technology, LSI Logic, Texas In¬ 
struments, Solbourne/Matsushita, Philips, Harvest 
VLSI Design Center, and Systems and Processes Engi¬ 
neering. BIT is working on the first emitter-coupled 
logic SPARC implementation, while LSI Logic, TI, and 
Cypress are racing to develop next-generation super¬ 
scalar SPARCs. Fujitsu's Sparclite chip set is designed 
to address the embedded market and includes two 
universal asynchronous receiver/transmitters, an in¬ 


A Classic RISC 

To understand SPARC, you must understand RISC. 
The RISC architectural philosophy evolved from re¬ 
search projects at the University of California at Berke¬ 
ley and Stanford University in the early 1980s, Instead 
of following the trend toward larger and more complex 
CPU architectures, these research groups favored CPU 
speed and simplicity. They believed program memory 
consumption and ease of assembly language program¬ 
ming were justifiable trade-offs for improvements in 
optimizing compiler technology (which made assembly 
language coding less necessary) and decreases in the 
price of RAM (which made it less important to have a 
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REGISTER WINDOWING 
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Figure 1: SPARC's register windows consist of24 32-bit registers each, with eight 
registers of overlap bet ween successive windows. Because parameters can easily be 
passed in registers, the register file replaces the processor stack for many 
applications . (Courtesy of Sun Microsystems) 


tightly packed instruction set). 

The products of RISC development ef¬ 
forts have many features in common, and 
all are part of the SPARC architecture 
(see the text box “RISC Basics" on page 
298). SPARC borrows its basic instruc¬ 
tion formats and register-windowing 
scheme from early influential RISCs. 
Most RISC chips use pipelining to allow 
concurrent execution, and SPARC is no 
exception. However, unlike the MIPS 
chips, which allow software to control 
the pipeline, SPARC implements pipelin¬ 
ing in hardware to allow implementa¬ 
tions to work in different ways. 

A CPU with Windows 
An important concept of SPARC archi¬ 
tecture—borrowed from the Berkeley 
RISC chips, the TMS 9900, and other 


*‘ work space ” machine s—is register win¬ 
dowing (see figure 1). At any given mo¬ 
ment, a program running on SPARC has 
access to 32 32-bit processor registers. 
These include eight global registers 
(g0-g7) plus 24 registers that belong to 
the current register window. 

The first eight registers in the window 
are called the in registers (i0-i7). When a 
function, or main program, is invoked, 
these registers may contain arguments 
for that function to use. The next eight 
registers are the local registers; these are 
scratch registers that can be used for any 
purpose while the function executes. 
The last eight registers are the out regis¬ 
ters; the function uses these to pass argu¬ 
ments to functions it calls. 

When one function calls another, the 
cal lee can choose to execute a SAVE in¬ 


struction, This instruction decrements 
an internal counter, called the current 
workspace pointer , shifting the register 
window downward. The caller's out reg¬ 
isters then become the cal lee's in regis¬ 
ters, and the callee gets a new set of local 
and out registers for its own use. Note 
that only a pointer has changed; the reg¬ 
isters do not need to be saved on a stack. 
The return address also does not need to 
be put on a stack; the CALL instruction 
automatically saves its own address in o7 
(output register 7), which becomes i7 (in¬ 
put register 7) if the CWP is decre¬ 
mented. Thus, the cal lee can access the 
return address whether or not it has de¬ 
cremented the CWP. 

Despite their names, there is no hard- 
and-fast rule that says all the ins and outs 
must be used for arguments. If a function 
does not have eight arguments, it can use 
some ins as temporary storage if they’re 
not already being used for other pur¬ 
poses. Similarly, unused outs can be 
used as temporaries; it’s up to the com¬ 
piler and the operating system to estab¬ 
lish conventions. 

Register windows are also used to save 
the processor context when traps, or in¬ 
terrupts, occur. SPARC operating sys¬ 
tems ensure that there is always an un¬ 
used register window below the current 
one. If a trap occurs, the CWP is decre¬ 
mented, and the new window saves the 
processor context. Traps on SPARC are 
vectored, making them fast compared 
with some other RISCs. 

The original SPARC chip, as imple¬ 
mented by Sun, had seven overlapping 
windows, bringing the total number of 
registers to 7*16 + 7 (not counting g0), 
or 119 registers, (Large numbers of reg¬ 
isters are a hallmark of RISC chips.) But 
what happens if, due to recursive or 
deeply nested function calls, six levels 
are not enough? In this case, when the 
program attempts to decrement the CWP 
into the last unused window (which must 
be reserved for trap handling), it discov¬ 
ers that the window has been marked in¬ 
valid in a register called the window in¬ 
valid mask register. This causes a trap, 
and the processor has an opportunity to 
“spill” registers to make more room. 
That is, it writes the contents of some of 
them out to memory. 

Similarly, a long series of subroutine 
returns can cause a window underflow, 
which causes the processor to call in a 
trap handler to fill registers from mem¬ 
ory. Application programs don’t know— 
and, in fact, cannot know unless the op¬ 
erating system is willing to tell them— 
how many register windows the CPU 
actually has. All spilling and filling of 
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RISC Basics 


W hat distinguishes a RISC from 
other CPUs? While there are 
many variations on the theme, 
most RISC processors have 
the following attributes in common: 

Fewer instructions. Studies in the 
early days of RISC showed that most 
compilers used only 30 percent of the 
instruction sets of some complex in¬ 
struction-set computers (CISCs), such 
as DEC'S VAX, and of those, they used 
20 percent of the instructions more than 
80 percent of the time. RISC processors 
attempt to implement only that 30 per¬ 
cent, allowing the chip to be smaller, 
cheaper, and (in theory) faster. 

Fewer instruction formats. To main¬ 
tain simplicity within the CPU design, 
RISCs generally have only a handf ul of 
possible instruction formats. Usually, 
all instructions are the same length: one 
word. Note that instructions and data 
words are the same size on most proces¬ 
sors. This implies that it can take more 
than one instruction to load an arbitrary 
constant into a register. This is true on 
SPARC, where there's no load-constant 
instruction per se and room only for a 
13-bit immediate operand in the arith¬ 
metic and logical instruction formats. 

How, then, do you load a constant 
into a SPARC register? You can set the 
low 13 bits of register iO and clear the 
rest with an instruction such as add 
%g0, const , #IG. (The register gO al¬ 
ways yields the value 0 when read.) 
Likewise, you can set the high bits of a 
register by executing an instruction 
called SETHI, which loads the upper 22 
bits and zeroes out the rest. A SETHI 
and an add are sufficient to produce any 
32-bit constant. However, because most 
constants used in computer programs 
are small positive and negative num¬ 
bers, a single add or or instruction suf¬ 
fices in most cases. 

Dummy registers. As shown above. 


most RISCs have a dummy register (gO 
on SPARC) that yields the value 0 when 
read and discards any value written to it. 
Using such a register as a source oper¬ 
and provides a convenient way to turn an 
instruction with two sources into an in¬ 
struction with a single source without 
complicating the instruction set. Using 
a dummy register as a destination allows 
an operation to be executed strictly to 
set the condition codes. On SPARC, the 
pseudo-instruction crap £11, % 12 is as¬ 
sembled as the subtract instruction 
subce %il, %i2 r %g0. 

Loadfstore architecture. The only op¬ 
erations available to manipulate exter¬ 
nal memory are loads and stores; all 
other instructions affect only the on- 
chip registers. However, some proces¬ 
sors, including SPARC, bend this rule 
and implement atomic load/store in¬ 
structions. These instructions, which 
may include tesl-and-set or swap opera¬ 
tions, facilitate the design of multitask¬ 
ing and multiprocessing systems. 

Limited addressing modes, A proces¬ 
sor that conforms strictly to the mini¬ 
malist RISC philosophy does all ad¬ 
dress calculations in registers and has 
only one addressing mode: indirect 
through a register. However, most real- 
life chips, including SPARC, have regis- 
ter-plus-displacemem modes. SPARC is 
unusual among RISCs in that it has a 
third addressing mode, which forms a 
memory address by adding the contents 
of two internal registers. Thus, in sys¬ 
tems without memory management 
units, one register can hold the base ad¬ 
dress of a process's memory space, 
while another is used as an index into 
that space. 

No microcode. Because one CISC in¬ 
struction can perform many functions, 
CISC code takes up less memory space 
and bus bandwidth than equivalent 
RISC code. RISC proponents argue, 


however, that this is an artifact of the 
early days of computers when RAM was 
more expensive than it is now. The 
RISC philosophy states that better cost/ 
performance can be gained by eliminat¬ 
ing microcode and by hard-wiring in¬ 
struction decoding and sequencing. 
Simple instruction formats make this 
approach practical. 

Single-cycle execution. Most RISC 
instructions are simple enough to re¬ 
quire only a single cycle to execute. 
Many, however, require multiple cycles 
for loads, stores, or complex operations 
such as multiplication and division. 

Many on-chip registers. Most RISCs, 
including SPARC, have ample on-chip 
storage for intermediate results, which 
minimizes time-consuming memory 
operations. The first SPARC implemen¬ 
tation had 119 32-bit registers. 

Deferred jumps and calls ; Instruc¬ 
tions that transfer control from one por¬ 
tion of a program to another are diffi¬ 
cult to execute in just a single cycle. 
Typically, loading the processor's in¬ 
struction pointer takes one instruction 
time, while fetching the first instruction 
from the new routine takes another. To 
avoid wasted time, many RISCs allow 
an additional instruction to be inserted 
into the “delay slot" before the branch 
is actually taken. SPARC does this; 
what's more, it annuls (i.e., does not ex¬ 
ecute) the delay instruction if a condi¬ 
tional branch is not taken. 

All these characteristics are typical of 
RISCs, but experts still differ on pre¬ 
cisely what constitutes a RISC and what 
does not. Since RISC has come into 
vogue, the RISC-iness of different ar¬ 
chitectures has become a religious is¬ 
sue, and virtually every manufacturer 
touts the RISC-like aspects of its prod¬ 
ucts. Even Intel, in its marketing pitch 
for the i486, claims that this CISC has a 
RISC at its core. ■ 


registers is invisible to an executing user 
program. The program's only responsi¬ 
bility is to allocate space, most often on a 
stack, to save its registers during a con¬ 
text switch. 

Spilling and filling registers is an es¬ 
sential part of Unix multitasking on 
SPARC. During a context switch, most 


SPARC operating systems, including 
Sun's SunOS, spill the active register 
windows so that the entire CPU is avail¬ 
able to the next process that runs. SPARC 
critics note that saving so much context 
incurs a great deal of overhead. How¬ 
ever, the designers argue that since func¬ 
tion calls are more common than context 


switches, more time, on average, is saved 
than lost by this architecture. SPARC 
proponents also claim that Unix context 
switches are so time-consuming that jug¬ 
gling registers consumes only a fraction 
of that time. 

However, developers who want to have 
fast context switching can still have it: 
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SPARC INSTRUCTION FORMATS 


Format 1 (op = 1): CALL 
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Figure 2. SPARC has only three instruction formats. One is used exclusively for 
unconditional subprogram calls, while the others are used for SETHI, branches, 
and arithmetic and logical instructions. (Courtesy of Sun Microsystems) 


They can confine each of the processes 
in a multitasking system to a smaller 
group of register windows that are always 
in the processor and ready for use. This 
mode of operation is not the norm on 
Unix systems, but it is useful in compact 
real-time executives such as Ready Sys¬ 
tems' VRTX. 

Why Scalable? 

Why did Sun pick the name Scalable 
Processor Architecture? The acronym 
can be interpreted in three ways—two 
technical, one anecdotal. First, the on- 
chip register file is scalable; it can easily 
be enlarged from eight windows (which 
is its size in most current implementa¬ 
tions) to 32 windows. With a large regis¬ 
ter file, registers for multiple processes, 
or coroutines, could reside in the CPU 
concurrently. 

Second, SPARC's proponents claim, 
as do all RISC enthusiasts, that because 
the architecture is relatively simple, it's 
easy to scale a particular chip design to 
use smaller signal paths and transistors, 
resulting in tinier, faster chips. This is 
somewhat misleading, since SPARC isn't 
the only architecture for which this argu¬ 
ment is made. All RISC manufacturers 
claim a similar degree of scalability; 
even complex instruction-set computer 
proponents argue (with some justifica¬ 
tion) that a thoughtfully designed CISC 
is every bit as scalable as a RISC, 

The third interpretation—an interest¬ 
ing historical footnote—is that the S in 
SPARC originally stood for Sun. Silicon 
Valley folklore says that Sun Microsys¬ 


tems changed the official expansion of 
the acronym when it decided to embark 
on its open architecture strategy. 

A Simple Instruction Set 
with a Few Surprises 
The SPARC instruction set is like that of 
the Berkeley RISC chips in that it has 
three possible instruction formats (see 
figure 2) and 74 possible instructions 
(see the table), including the floating¬ 
point operations. Because the architec¬ 
ture standard requires SPARC proces¬ 
sors to look the same only to applications 
(not to the operating system), virtually 
any instruction can be emulated if hard¬ 
ware isn't present to perform it. For ex¬ 
ample, Fujitsu's Sparclite, an inexpen¬ 
sive implementation of SPARC designed 
for embedded applications, emulates 
floating-point operations in software. 

The integer data types SPARC sup¬ 
ports are signed and unsigned bytes, 16- 
bit halfwords, 32-bit words, and 64-bit 
doublewords. Also, there is a tagged 
word format in which the 2 least-signifi¬ 
cant bits serve as flags to indicate the 
type of the object. In SPARC SmallTalk 
and Lisp implementations, these bits are 
both 0 when the rest of the bits contain a 
30-bit integer. Otherwise, they flag the 
uppermost 30 bits as a word-aligned 
pointer to an object of a different class. 

SPARC floating-point numbers can be 
32 (single), 64 (double), or 128 (quad) 
bits long; they conform to the IEEE 754 
standard. The quad format—new in ver¬ 
sion 8 of SPARC and seldom before im¬ 
plemented in any architecture—uses a 


112-bit mantissa for applications requir¬ 
ing incredible floating-point precision. 
The floating-point unit has 32 32-bit, 
nonwindowed registers, which must be 
saved on a per-context basis. 

Like the 68000, SPARC is “big-en¬ 
dian”—it stores multiple-byte objects in 
memory with the most significant byte at 
the lowest address. This was a necessary 
choice for Sun, because it facilitates the 
implementation of Sun's “big-endian” 
protocols; remote procedure call (RPC), 
external data representation (XDR), and 
Network File System (NFS). These pro¬ 
tocols can put “little-endian” chips, like 
the Intel 80x86 family, at a disadvantage 
when communicating—a penalty that 
was severe enough to motivate the addi¬ 
tion of a new “byte swap” instruction to 
the i486. Floating-point operations are 
specified so that they can execute con¬ 
currently with integer instructions, but 
they must appear to the program as if 
everything was done in sequence. 

Delayed Branches 

Among the interesting characteristics of 
SPARC is the way it handles branching. 
Many RISC architectures have delayed 
branches—that is, the instruction follow¬ 
ing a branch instruction is executed 
while the processor prepares to transfer 
control to the destination. SPARC, how¬ 
ever, implements a novel feature (seen 
also on the Hewlett-Packard Precision 
Architecture): an annul bit, which al¬ 
lows the processor to annul the effects of 
the delay instruction following a condi¬ 
tional branch if that branch isn't taken. 
On processors that implement delayed 
branches but cannot annul the delay in¬ 
struction, the compiler must try to fill 
the delay slot with a useful instruction 
whether or not the branch is taken. If, 
however, the delay instruction can be an¬ 
nulled, the obvious candidate is the in¬ 
struction that would otherwise reside at 
the destination of the branch. Thus, 
SPARC compilers are more likely than 
those for other RISCs to fill the delay slot 
with a useful instruction. 

A useful feature for unconditional 
branches is a branch always instruction, 
which can be made to unconditionally 
annul the subsequent instruction. This is 
useful for debuggers, where it's desir¬ 
able to replace a single instruction with a 
branch to a debugging routine. 

The Architecture Evolves 
The original SPARC architecture was re¬ 
markable for its omissions as well as its 
special features. Most glaring of the 
omissions was the lack of integer multi¬ 
ply, divide, and remainder instructions. 
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UNDER THE HOOD 


SPARC INSTRUCTION SET 


Although true to the minimalist RISC philosophy, the SPARC instruction set exposes certain special features, such as 
register windowing, to program control (N/A = not applicable). 


Loads 


Stores 


Object to be loaded/stored 


LDSB/LDSBA 

STSB/STSBA 

Signed byte 

LDSH/LDSHA 

STSH/STSHA 

Signed halfword 

LDUB/LDUBA 

STUB/STUBA 

Unsigned byte 

LDUH/LDUHA 

STUH/STUHA 

Unsigned halfword 

LD/LDA 

ST/STA 

Word 

LDD/LDDA 

STD/STDA 

Doubleword 

LDF 

STF 

Roating point 

LDDF 

STDF 

Double floating point 

LDFSR 

STFSR 

Floating-point state register 

N/A 

STDFQ 

Double (from floating-point-deferred trap 
queue) 

LDC 

STC 

Coprocessor 

LDDC 

STDC 

Double coprocessor 

LDCSR 

STCSR 

Coprocessor state register 

N/A 

STDCQ 

Double (from coprocessor-deferred trap 
queue) 

A at end of instruction = alternate address space 

Cosmic load/store and synchronization 

LDSTUB/LDSTUBA 

Atomic load/store unsigned byte 

SWAP/SWAPA 

Swap register with memory 

STBAR 

Store barrier 


FLUSH 

Rush instruction memory 

Special register manipulation 



RDASR/WRASR Read/write ancillary-state register 

RDY/WRY Read/write y-register (used in integer multiply/divide) 

RDPSR/WRPSR Read/write processor-state register 

RDWIM/WRWIM Read/wnte window-invalid mask 

RDTBR/WRTBR Read/wnte trap-base register 


Logical/arithmetic 

Branches, calls, jumps 

AND/ANDcc 

AND 

Bicc 

Branch on integer condition code 

ANDN/ANDNcc 

AND NOT 

FBicc 

Branch on floating-point condition coc 

OR/ORcc 

OR 

CBioc 

Branch on coprocessor cc 

ORN/ORNcc 

OR NOT 

CALL 

Call and link (return address < o7) 

XOR/XORcc 

XOR 

JMPL 

Jump and link (return address < o7) 

XNOR/XNORcc 

XOR NOT 

RETT 

Return from trap 

ADD/ADDcc 

ADD 

Ticc 

Trap on integer condition code 

ADDX/ADDXcc 

ADD with carry 



SUB/SUBcc 

SUBX/SUBXcc 

SUB 

SUB with borrow 

Register window management 

MULScc 

Multiply step 

SAVE 

Save caller's window 

UMUL/UMUlcc 

Unsigned multiply 

RESTORE 

Restore caller's window 

SMUL/SMULcc 

Signed multiply 



UDIV/UDIVfcc 

SDIV/SDIVcc 

Unsigned divide 
Signed divide 

Miscellaneous 


SETHI 

Set high bits of register 

TADDcc/TADDccTV Tagged ADD 

NOP 

No operation 

TSUBcc/TSUBccTV Tagged SUB 

UNIMP 

Ummpfemented (causes trap) 

cc = set condition code 




based on result 

ccTV = modify condition codes 
and trap on overflow 

Boating point 


Coprocessor 


CPop (implementation dependent) 


FC».s.d.q)TO(i.s.d.q) Conversions between integer, single, double, quad 

FMOVs.FNEGs.FABSs Move between floating-point registers with absolute 

values or negatives 

FSQRT(s.d.q) Square root 

FADCKs.d.q) Add 

FSUB(s,d,q) Subtract 

FMUL(s.d.q) Multiply 

FDIV(s,d,q) Divide 

FCMP(s.d.q) Compare 

FCMPE(s.d.q) Compare with exception if unordered 

FsMULd Multiply single, result to double 

FdMULq Multiple double, result to quad 


Multiplication was accomplished by a 
“multiply-step” instruction (executed 
several times to multiply two registers to¬ 
gether) or by shifts and adds (when one 
operand was a constant). Division was 
done entirely in software. 

Many of the trade-offs in the original 
SPARC architecture were based on sta¬ 
tistical studies, which showed that cer¬ 
tain features—such as hardware multi¬ 
ply—would not enhance performance on 
an average system. But as Michael Slater, 
publisher of the newsletter Microproces¬ 
sor Report, points out, the results of such 
tactics might be similar to “a statistician 
drowning in a creek whose average depth 
is 3 feet.” Some applications—particu¬ 
larly fixed-point graphics and digital sig¬ 
nal processing—showed dramatic slow¬ 
downs on machines without hardware 
multiply and divide features, and some 


users reported that their new Sun-4 sys¬ 
tems were slower than their old 68000- 
based Sun-3s. 

Fortunately, there was room for the 
architecture to evolve, and the most re¬ 
cent release, version 8, includes multiply 
and divide instructions. (Fujitsu’s Sparc- 
lite also implements a divide-step in¬ 
struction, but this did not become part of 
the standard.) Programs need to be re¬ 
compiled to take advantage of these new 
instructions, but there will be no need 
to keep two versions of the software 
around. As with floating point, the new 
instructions can be emulated on older 
hardware. 

Also in the latest release is a synchro¬ 
nization instruction, called Store Barri¬ 
er, which flushes out delayed writes in 
multiprocessor systems, and floating¬ 
point multiply instructions, which take 


two operands of one precision and pro¬ 
duce results at the next higher precision. 
The SPARC-architecture manual now in¬ 
cludes, as an appendix, a specification 
for a SPARC Reference memory manage¬ 
ment unit. While the MMU isn’t actually 
part of the SPARC architecture, this doc¬ 
ument suggests an MMU architecture 
that many SPARC vendors have copied to 
facilitate operating-system ports. 

A Compendium of Standards 

For SPARC products to proliferate, the 
market requires a well-defined set of 
standards—preferably more solid, reli¬ 
able, and verifiable than the de facto set 
that has grown up around the IBM PC. 
To this end, several corporations in¬ 
volved with the SPARC architecture have 
founded a nonprofit organization to serve 
as the custodian of the standard: SPARC 
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Figure 3: SPARC licenses the name 
SPARC , with the trademarks shown, to 
its members. Ai top is the logo displayed 
by SPARC International members, and 
at the bottom is the logo certifying 
compliance with SPARC Compliance 
Definition 1M, (There will be a similar 
logo for SCD 2.0.) 


International (SI), formed in 1989, owns 
and licenses the SPARC trademarks (see 
figure 3); tests hardware, software, and 
systems for conformance to the stan¬ 
dards; provides tools that aid confor¬ 
mance testing; and administers joint 
marketing programs. 

Among the key documents published 
by SI is the SPARC Compliance Defini¬ 
tion (SCD) 2.0, which describes (and in¬ 
corporates by reference) several stan¬ 
dards that SPARC systems must meet to 
be considered compliant- Among these 
are AT&T's System V Application Bi¬ 
nary Interface, AT&T’s SPARC supple¬ 
ment to the System V ABI, AT&T's Sys¬ 
tem V Interface Definition, and the X 
Protocol reference manual. 

The System V ABI, defined for each 
processor family by a special supple¬ 
ment, is AT&T’s answer to the problem 
of producing shrink-wrapped Unix soft¬ 
ware, In theory, any software that con¬ 
forms to the ABI will work on any system 
that supports it. SCD 2.0-compiiant sys¬ 
tems and software must also conform to 
standards for binary file formats, load¬ 


ing and linking, and installation. SCD 
2.0 lists other features as well, like NFS, 
which are optional but required to run 
many shrink-wrapped SPARC software 
products. 

Thou Shalt Conform 

SI will, for a fee, test computer systems 
for conformance to SCD 2.0, What's 
more unusual, however, is Si’s effort to 
certify applications software. For a 
small fee, SI provides applications devel¬ 
opers with a package called the SPARC 
Application Conformance Toolkit, or 
SACT. This package contains the source- 
level test, the binary-level test, and the 
standards databases. 

The source-level test consists of a pro¬ 
gram that parses the C code of an appli¬ 
cation, performing static validity checks 
on calls to the operating system. The 
binary-level test “like Discipline on the 
Macintosh^monitors system calls at run 
time, and it performs similar validity 
checks on the actual arguments passed to 
the system. The standards databases con¬ 
tain the criteria that the system calls must 
meet. 

SACT can be used for more than 
SPARC compliance testing. You can also 
use it to test for conformance to POSIX 
1003.1 (aka FIPS 151-1), the X/OPEN 
Portability Guide Release 3, and the Sys¬ 
tem V Interface Definition. As such, it 
is an excellent too) for software verifi¬ 
cation. 

Other Related Standards 

Two other SPARC standards are impor¬ 
tant to makers of SPARC hardware; 
MBus, a vendor-independent CPU pin¬ 
out standard, and SBus, a peripheral in¬ 
terface for SPARC-based systems. The 
MBus, or Module Bus, standard grew 
out of workstation vendor need for plug- 
compatible CPUs. Chips need to be in¬ 
terchangeable, or system makers will be 
locked into specific implementations as 
soon as they’ve finalized their mother¬ 
board designs. MBus, a 40-MHz CMOS 
interconnect standard, specifies the way 
CPU modules talk to memory and I/O 
modules via their I/O pins. Chip vendors 
have agreed on similar interfaces for 
EPROMs, ROMs, and RAMs, but MBus 
is the first industry-wide interconnect 
standard for CPUs. 

SBus, Sun’s I/O Interface Bus, is 
Sun’s standard for peripheral boards that 
ride piggyback on the motherboard of a 
system such as the Sparcstation. Because 
signal-path lengths are short, SBus is 
able to achieve transfer rates of up to 100 
megabytes per second, compared with 33 
MBps for EISA running at full capacity. 


Sun has actively encouraged the devel¬ 
opment of boards for this bus, since they 
enhance the functionality of Sun’s prod¬ 
ucts, and more than 100 vendors have de¬ 
veloped products that work with it. Near¬ 
ly all SPARC clone vendors have taken 
advantage of the availability of these pe¬ 
ripherals by providing connectors for 
SBus cards. 

A Good RISC 

SPARC may prove to be more important 
as a strategy than as a CPU architecture. 
Many SPARC proponents I interviewed 
said that SPARC’s architecture is not so 
different from that of other RISCs, and 
that other chips—including MIPS—cur¬ 
rently offer better performance. 

It is important to put this information 
in perspective, however. Most SPARC 
implementations are still in their first 
generation, but with the fierce competi¬ 
tion among chip vendors, future genera¬ 
tions of SPARCs will have the potential 
to offer truly impressive performance 
figures. 

Because thorough conformance tests 
and tools are already in place, there will 
be few surprises when the next genera¬ 
tion comes along; shrink-wrapped soft¬ 
ware bearing an appropriate seal is likely 
to work without modification on all 
SPARC platforms. For this reason, buy¬ 
ing a SPARC-based system, or writing 
software for one, is probably a good 
RISC for the foreseeable future. ■ 
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SOME ASSEMBLY REQUIRED 



fOM THOMPSON 


Macintosh Video 
Revealed 



Y ou usually don't wonder how or why some¬ 
thing works until it stops working. However, 
on some occasions, I get curious about how 
something operates on the Mac—not because 
it has stopped working, but because I want it 
to do something it normally doesn't do* All I wanted 
one day was an easy way to change the Mac's screen 
depth; that is, change how many bits "deep" each pixel 
is on the monitor’s screen. (The more bits per pixel, the 
more colors you can have. One bit gives you black and 
white, 2 bits gives you 4 colors, 4 bits gives you 16 
colors, and so on.) Along the way, I discovered a lot 
about how the Mac's video operates. 

Here's the problem. One evening, I was checking out 
some new accelerated QuickDraw boards for the Mac, 
The tests involved running applications and seeing how 
they performed at various screen depths. I was using a 
Mac Hfx equipped with several monitors and timing 
how fast I could scroll through a PageMaker 4.0 docu¬ 
ment chock full of 24-bit color Images. If a board en¬ 
hanced the screen-drawing speeds, the scrolling should 
go faster. Pretty exciting stuff. 

Occasionally I'd take a break and wander into the 
BYTE Lab to snag a can of chilled Diet Jolt from the 
environmental test chamber. When I returned to the 
test equipment, I sometimes didn't remember what I'd 
left the monitor's screen depth set at. When you're 
looking at photo-realistic images on a screen with only 
256 colors (8 bits per pixel), versus a screen with thou¬ 


sands (16 bits per pixel) or 
millions (24 bits per pixel) of 
colors, it's obvious what the 
settings are. But the differ¬ 
ence between 16-bit color and 
24-bit color is hard to discern. 

Of course, you can go to the 
Apple menu, open the Control 
Panel desk accessory (DA), 
and scroll through the various 
modules to the Monitors cdev to see how many colors 
each monitor is using. This approach works fine if you 
rarely change the monitor settings. However, using the 
Monitors cdev to obtain this information on a regular 
basis becomes an ordeal. 

There had to be a better way. After all, the Mac knew 
what the settings were: I was just using the Monitors 
cdev to call up the information* Could I come up with 
something that could track down this information and 
display it? Something easier to use that would work 
with any number of monitors? 

I got out a six-pack of Diet Jolt, a box of crackers, and 
Addison-Wesley’s Inside Macintosh , Volume 5 —the ref- 
erence work on Color QuickDraw—and began to read. 

Opening the Toolbox 

Color QuickDraw is part of those ROM services called 
the Mac Toolbox. It's the graphics software that all 
Mac applications use to draw to the screen. It handles 


A journey to the center 
of the Mac reveals 
an elegant design 
for device-independent 
graphics 
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SOME ASSEMBLY REQUIRED 


Listing 1 : The structure of a GDevice and some support calls , Only the support calls used in this article are shown. 

/* GDevice record */ 
typedef struct GDevice [ 


short 

gdRefNum; 

Reference number of driver handling this gDevice 

short 

gdID; 

/* ID of current port client */ 

short 

gdType; 

/* Device type: 0 = GLUT, 1 - direct */ 

iTabHandle 

gdliable; 

/* Inverse color mapping table */ 

short 

gdResPref; 

1* Preferred inverse table resolution #/ 

SFrocHndl 

gdSearchProc; /* Search procedure list */ 

CProcHndl 

gdCompProc; 

j * Complement procedure list */ 

short 

gdFlags; 

l* gDevice attribute flags */ 

PixMapHandle 

gdPMap; 

/* Handle to gDevice's pixel map #/ 

long 

gdRefCon; 

/* Reference field for device-specific parameters # 

struct GDevice 

**gdNextGD; 

/* Handle to next gDevice */ 

Rect 

gdRect; 

/* gDevice' a boundary rectangle */ 

long 

gdMode; 

/* Current mode for this gDevice */ 

short 

gdCCBytes; 

/# Expanded cursor information */ 

short 

gdCC Depth; 

/* Expanded cursor depth */ 

Handle 

gdCCXData; 

/* Handle to expanded cursor's data */ 

Handle 

gdCCXMask; 

/* Handle to expanded cursor's mask */ 

long 

gdReserved; 

/* Reserved for future use #/ 

} GDevice, *GDPtr, *#GDHandle; 


/* gdFlags bit assignments */ 


^define gdDevType 

0 /* 0 = 

grays, 1 - colors */ 

^define maInScreen 

11 /* Set 

if device is main screen (has the menu bar) #/ 

^define alllnlt 

12 /* Set 

if device is initialized from ’Serb' resource */ 

^define sereenDevice 

13 /* Set 

if device is a screen */ . 

^define noDriver 

14 /* Set 

if device doesn't have a driver */ 

tfdefine screenActive 

15 /* Set 

if the device is active */ 


f 


/* Some GDevice support routines *j 
GDHandle this GDe vice; 

thisGDevice = GetDevieeLlst(); /* Returns handle to first GDevice in list */ 

GDHandle thisGDevic e; 

GDHandle nextGDevice; 

nextGDevlce = GetNeitDevice{thisGDevice); /* Returns next GDevice handle in list, or NIL */ 

/* if no more GDevices */ 

GDHandle thisGDevice; 
short attributeFlag; 

Boolean devAttr ibu te; 

devAttribute = TeatDeviceAttribute(thisGDevice, attributeFlag); /* Tests GDevice for the */ 

f* supplied attribute */ 

GDHandle thIsGDevice; 
short attributeFlag; 

Boolean setValue; 

SetDeviceAttribute(thisGDevice, attributeFlag, setValue); j* Set the GDevice attribute */ 

/# to the supplied value #/ 

GDHandle thisGDevice; 
long mode; 
short reftfum; 

InitGDevtce(refNum, mode, thisGDevice); /* Sets a display managed by the GDevice and */ 

/# the driver to the specified mode #/ 


everything from drawing circles of a cer¬ 
tain color on the screen to drawing styled 
text. 

From the start, Color QuickDraw was 
meant to be device-independent. Color 
information is handled and manipulated 
in an internal color space, with routines 
that convert these colors to and from 
different color systems—for example, 
CMYK (cyan, magenta, yellow, black) 


and HSV (hue, saturation, value). A Mac 
screen can be any size, and it can operate 
at any screen depth. The practical screen 
size is set by the limits of Color Quick’ 
Draw itself. Its coordinates are signed 
16-bit integers, ranging from -32,767 
to 32,767, so a 72-dot-per-inch screen 
spanning QuickDraw’s limits would be 
over 75 feet to a side—plenty of mom for 
future growth, I’d say. 


Pixel depth is always a power of 2 
(i.e., 1, 2, 4, 8, 16, or 32 bits per pixel). 
Furthermore, Color QuickDraw was de¬ 
signed to handle multiple displays, each 
of which could have different capabilities 
and be made by different vendors. (To 
avoid confusion, a display consists of a 
monitor, a display board that produces an 
image on the monitor, and any software 
required to control this equipment. A 
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screen is the image on the monitor.) 

Apple provided for Color Quick¬ 
Draw's device independence by defining 
a logical data structure termed a graphic 
device. Each monitor has a graphical de¬ 
vice associated with it that describes the 
display's characteristics. This is called a 
GDevice. 

The format of a GDevice structure is 
shown in listing L You can see the vari¬ 
ous entries that describe the display, such 
as its size and orientation with respect to 

A 

i 1 pple has 
defined a logical 
data structure 
termed a graphic 
device. 
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other displays on the computer (gdRect), 
the reference number of the driver that 
controls it (gdBefNum), and the screen 
image, called a pixel map (gdPMap). 
Some of this information is provided by 
the monitor’s display board at boot-up 
time; the rest of it is set up and main¬ 
tained by various Mac OS Managers. 
Also shown in listing 1 are support calls 
used to access a GDevice’s structure. 

These GDevice structures are kept in a 
linked list, termed a DevieeList, This 
Dev ice List is the key to how the Mac 
handles several monitors at once. To 
write to a particular screen, all the Mac 
has to do is consult the appropriate GDe¬ 
vice in the list to know what screen 
depth to draw at, what driver to use, and 
where to draw the pixels. 

Fd like to say it was easy to divine this 
information from Inside Macintosh, but 
it’s a reference manual and not a how-to 
guide. However, l frequently relied on 
Think C 4.0’s source code debugger to 
bootstrap my understanding of how por¬ 
tions of the Mac Toolbox operate. The 
source code debugger makes it easy to 
wander about and examine various struc¬ 
tures referenced by the GDevice. 

After some spelunking and taking co¬ 
pious notes, and with frequent cross¬ 
checks to Inside Macintosh, I determined 
that gdPMap’s handle points to the moni¬ 
tor’s pixel map, which held information 
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Figure 1: When you use multiple monitors with a Mac, the system selects one 
monitor's display as the start-up screen. This becomes the system’s main screen, 
which contains the menu bar (here, the screen on the right). The upper left corner of 
the main screen is designated as (0,0), and other monitors ’ displays are arranged 
around that point. 


on the screen’s depth as well as a pointer 
to the screen’s image. 

To obtain information about every 
monitor, I simply had to walk through 
the DeviceList. I first used GetDevice- 
ListQ to get the start of the list. Next, 
repeated calls to GetNextDevice() pro¬ 
vided subsequent devices in the list. Get- 
NextDevice() returned nil when it got to 
the end of the list. For each GDevice, I 
examined its attribute bits (see listing 1) 
to ensure that the GDevice was managing 
a physical display. If it was a display, I 
used the GDevice’s pixel map to obtain 
the screen depth. 

Now that I’d determined a way to get 
each active monitor’s screen depth, I had 
to do two things. First, I needed to find 
an easy way to start the fact-finding 
code. Second, I had to show the screen 
depths in a meaningful way, especially 
since there could be one or many moni¬ 
tors connected. 

The first part was simple: I used an 
FKEY. An FKEY is a small block of 
code that’s executed when you press the 
Command and Shift keys and a digit key 
simultaneously. The decision to write an 
FKEY wasn’t difficult. I had written one 
before, so I didn’t have to break new 
ground in writing another (see “Stalking 


the 8-bit Spectrum,” September 1989 
BYTE). An FKEY also got to the heart 
of the original problem: It eliminated the 
circuitous trek to the Monitors cdev by 
providing the desired information with 
just a few keystrokes. 

Where’s That Screen? 

The next step was the program display. I 
puzzled over how I might best present in¬ 
formation from one or more monitors. 
As the code extracts a GDevice’s screen 
depth, it also obtains the QuickDraw co¬ 
ordinates for that screen from gdRect. 
This let me put the depth display window 
on the appropriate monitor. 

To see how this is accomplished, it is 
necessary to understand how the Mac 
sets up its graphical environment. When 
the Mac fires up, it selects a display 
device to be the start-up screen. This 
screen is chosen from parameter RAM 
(PRAM), or, lacking that, the Mac OS 
scans the NuBus slots from lowest to 
highest addresses for the first display 
board it can find. 

By default, the start-up screen be¬ 
comes the Mac’s main screen: the one 
that has the menu bar on it. This main 
screen is important because QuickDraw 
uses its upper left corner to define the 


origin of its coordinate system. Conse¬ 
quently, the coordinates of the rectangles 
defining additional monitor screens (re¬ 
member, this information is located in 
each GDevice’s gdRect) are made rela¬ 
tive to this main screen (see figure 1). 

These screen rectangles can be ori¬ 
ented around the main screen using the 
Monitors cdev. When the Monitors cdev 
is closed, these positions are saved as a 
“scm” resource in the System file. Other 
monitor settings (e.g., the screen depth 
and whether colors or grays are dis¬ 
played) are also stashed in this resource. 
When QuickDraw is initialized at boot¬ 
up time, it uses this “scm” resource to 
orient the screens and set their color and 
screen depth. 

What happens if you yank or add a dis¬ 
play board while the Mac is turned off? 
In this case, the Mac determines that the 
board IDs don’t match those stored in 
PRAM, and the Mac scans the slots for 
display boards as described previously. 
Each board is set to a default operating 
mode of 1 bit per pixel (black and white). 
This forces you to again set up the moni¬ 
tor’s layout and depths from the Monitors 
cdev, re-creating a valid “scrn” resource 
for the new setup. 

Listing 2 shows the code used to ex¬ 
tract the GDevice information and to 
convert and display it. The code was 
written in Think C as an FKEY code re¬ 
source, with an ID of 7. I used ResEdit 
2.1 to paste the resource into a Suitcase 
file. Either Suitcase II or MasterJuggler 
juggles the FKEY into the Mac’s re¬ 
source search path for ready access from 
the keyboard. Pressing Command-Shift- 
7 pops up a brief display across all the 
monitors 1 had connected to the system. 

Problem solved, right? 

Wrong. OK, I knew the screen depths. 
But if 1 wanted to change a monitor’s 
depth, I still had to go to the Apple menu, 
open the Control Panel DA, scroll to the 
Monitors cdev.. .you get the picture. 
Wouldn’t it be great if this FKEY could 
also alter the screen settings, like the 
Monitors cdev? The support call Init- 
GDevice() looks like a good way of 
doing this, but it requires an obscure ar¬ 
gument called a mode. Finding out what 
a mode was turned out to be a major 
chore. It requires that I deal with the 
hardware at a low level here—in the 
Mac’s basement, so to speak. 

Inside Macintosh has little detail on 
this low-level information. To its credit, 
Addison-Wesley has two books (with the 
jawbreaking titles Guide to Macintosh 
Family Hardware and Designing Cards 
and Drivers for the Macintosh Family) 
that provide the Mac’s basement floor 
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Listing 2: Code fragment used to obtain the pixel depth from every GDeviee handling a screen. 


Rect dfiox i 

unsigned char depthstring[4]; 

WlndowPtr depthWindow[6]; 

long int cexiterHoriz, centerVert; 

long Int frameHoris, frameVert; 

long Int globalLeft, globalTop; 

short i; 

GDHandle nextgDevice,thisgDevice; 

int thisDeviceDepth; 


/# String to display depth (formerly type Str255) */ 
/# Windows to display the depth. Only six slots, #/ 
/* Screen dimensions */ 

/* Depth box dimensions */ 

/* Global coordinates to position our windows */ 

/* Handles to our devices */ 

/* Screen depth In bits */ 


i - 0; 

SetRect(MBox, LEFT, TOP* RIGHT, BOTTOM); /* Set up Rect for our depth window */ 

nextgDevlce = thisgDevice - GetDeviceListQ; /* Get start of list */ 

while (nextgDevlce 1= NIL) /* Should always have one active screen */ 

nextgDevlce = GetNextDevice (thisgDevice); /# Get next device, but don't look at it #/ 

if (TestDeviceAttribute(thisgDevice, screenDevice) && /* Is it a screen? */ 

TestDeviceAttributeCthisgDevice, screenActive)) /# Is it active ? ##/ 

thisDeviceDepth = (**(*nhIsgDeviee) ,gdPMap) .pixelSize; /* Get physical size of pixel #/ 
screenBoundary = (**thisgDevice).gdRect; /* Get screen size f or this device */ 

NumTo3trlng(thisDeviceDepth, kdepthString); 

/* Computations to center our window #/ 

centerHoria = abs(screenBoundary,right - screenBoundary,left) / Zy 
centerVert - abs(screenBoundary,bottom - screenBoundary,top) / 2; 

frameHoria = centerHoria - ((RIGHT - LEFT) / 2); /# Calculate offsets from screen center */ 

frameVert - centerVert - ((BOTTOM - TOP) / 2); 

globalLeft = screenBoundary,left + frameHoriz; /# Add back into screen coordinates to get.,, 

globalTop - screenBoundary.top + frameVert; /* ,.,global coordinates on GrayRgn #/ 

/* Make our window, *f 

if ((depthWindow[I] = NewWindowfNIL, StdBox, ■'«, INVISIBLE, 

^ dBoxProc, (WlndowPtr) -1, NOLGOAWAY, NIL)) 1= NIL) /* Made window OK? */ 

MoveWindow(depthWindow[i], globalLeft, globalTop, TRUE); /* Move it to screen T s center */ 

BhowWind ow(depthWin dow[1]); 

/* Point to our window #/ 

/* Ensure we r re using Chicago font */ 


V 


SetPort(depthWindow[ i]); 

Text Font(sy s temFont); 

Textsise(24); 

if (thisDeviceDepth > IND£XED_COLORS) 
MoveTo(l, 26)j 
else 

MoveTo(9, 27); 

Drawstring(depthstring); 
i++i 

} /# end if 1= NIL */ 
else 
{ 

nextgDevlce = MIL; 

SysBeep(30); 

) /* end else */ 

} /* end if TesUttrlbutesQ */ 
thisgDevice = nextgDevlce; 

) /* end while #/ 


/# Direct colors; need two digits */ 

/* Indexed colors: only one digit to display «/ 
/* Draw depth value */ 


/* Had a problem making a window, halt #/ 
/* Honk the horn */ 


/* Set up for next device */ 


plan. So don’t bang your head on the 
pipes as we go into the cellar and learn 
how the Mac deals with expansion boards. 

Slot Manager Basics 
To change a monitor’s screen depth, you 
must first know what pixel depths its dis¬ 
play board supports. Remember that the 
Mac knows nothing at all about the board 
until into you plug it into the system. The 
NuBus standard dictates that an expan¬ 
sion board’s address space is determined 


by the ID of the NuBus slot it is plugged 
into. This easily averts any addressing 
hassles that typically plague PC board 
installations. 

To handle the software side of board 
installation, Apple created a collection of 
routines called the Slot Manager . At 
boot-up, the Slot Manager’s duty is to 
initialize any expansion board it finds 
and to install any drivers the board might 
require. The Slot Manager provides a 
number of high-level calls that can query 


a board for its type (e.g., video display, 
network, or modem) and functions. 

Naturally, the Slot Manager has to get 
this information from the board itself. 
The NuBus standard again requires a 
configuration ROM at the high end of its 
address space, but it’s used only to re¬ 
spond to bus signals. Apple took this idea 
a step further: Each configuration ROM 
contains information that identifies the 
board, describes its functions, and sup¬ 
plies its initialization and driver code, 

continued 
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THE FORMAT OF AN SRESOURCE 

ID field Offset field sRsrcType fields 



Figure 2: In the Mac, add-in boards are defined using sResources. The format of sResourc es lets the Slot Manager access 
information in the board *s ROM without knowledge of its location. 


Listing 3: The structure of a video s Resource’s video parameter block . //’s 
identical to Color QuickDraw’s pixel map structure. 

video parameter block 
typedef struct VFBlock { 


long 

vpBaseQffset; 

/* 

frame buffer offset */ 

short 

vpRovBytes; 

/* 

width of each row of video memory #/ 

Rect 

vpBounds; 

/» 

bounding rectangle for display */ 

short 

vpVersion; 

/• 

pixel map version number (always 1) */ 

short 

vpPackType; 

/* 

reserved */ 

long 

vpPsckSise; 

/» 

reserved 

long 

vpKRes; 

i* 

horizontal resolution (pixels per inch) *j 

long 

vpVResj 

/* 

vertical resolution (pixels per Inch) */ 

short 

vpPixelType; 

i* 

pixel type 0 = chunky; 2 - chunky direct) #/ 

short 

vpFixelSize; 

/» 

number of bits per pixel (power of 2) */ 

short 

vpGmpCount; 

/» 

number of components in pixel */ 

short 

vpCmpSize^ 

/* 

bits per component #/ 

long 

vpPIaneBytes; 

/• 

reserved #/ 


} VFBlocki *VFBlockFtr; 


This configuration ROM code is ar¬ 
ranged in a special format that allows 
the Slot Manager to locate and extract in¬ 
formation without knowing its exact 
whereabouts in the ROM. 

What about those Macs that have built- 
in video (Le., the SE/30, Ilci, Ilsi, and 
LC)? On these systems, firmware simu¬ 
lates a NuBus slot. This lets these ma¬ 
chines share common ROM code and re¬ 
spond to System software in a consistent 
manner. 

For example, the Mac SE/30’s built-in 
video uses 64K bytes of video RAM for 
the built-in screen's frame buffer. This 
VRAM is located at the same address as 


NuBus slot E, and 8K bytes of ROM on 
the main logic board emulates a video 
configuration ROM, The Mac Ilci, Ilsi, 
and LC operate in a similar way, but the 
frame buffers live in main RAM. On¬ 
board video is accessed as slot 0, which 
makes sense because the main logic 
board is always assigned as slot 0, 

It’s in the ROM 

The configuration ROM’s code and data 
are organized into objects called sRe¬ 
sources (for slot resources). An sRe- 
source is similar, but not identical, to a 
Mac resource. You access both by either 
their ID number or type using the Slot 


Manager or the Resource Manager, re¬ 
spectively. 

The configuration ROM is composed 
of three dements. First, there’s a format 
block , which performs several functions. 
It tells the Mac how to address the infor¬ 
mation on the board. A cyclic-redundan¬ 
cy-check checksum lets the Mac validate 
the contents of the ROM. Finally, the 
format block points to the second ROM 
element, an sResource directory. This di¬ 
rectory lists all the sResources in the 
ROM and provides offsets to each. The 
third ROM element is the sResources 
themselves. 

The general layout of an sResource is 
shown in figure 2. As you can see, an 
sResource’s organization is rather sim¬ 
ple: It’s a 32-bit block composed of an 8- 
bit ID field and a 24-bit field that con¬ 
tains either data or a signed offset to 
another data structure. The sResource's 
ID field provides a unique ID number 
used to identify it. Numbers in the range 
of 0 through 127 are reserved by Apple, 
while IDs 128 through 254 can be used 
by board vendors. 

Each sResource must provide both a 
name (sRsrcName) and a type (sRsrc¬ 
Type) to identify it. An sRsrcName is 
simply a C-style string that’s up to 254 
characters in length. An sRsrcType is an 
offset to an 8-byte block that uses codes 
to decribe the sResource’s category, 
type, driver software format, and driver 
hardware. The Slot Manager finds the 
start of an sResource by searching for its 
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Figure 3: All sResources point to other sResources or to code and data. The video parameter blocks resemble a pixel map *s 
layout. (From a diagram in Designing Cards and Drivers for the Macintosh Family, Second Edition, by Apple Computer) 
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Listing 4; Some Slot Manager calls and data structures. Not all the Slot Manager calls are shown. 

Slot Manager parameter block 
typedef struct SpBlock{ 


long 

spResult; 

/* result returned #/ 

Ftr 

spsPointer; 

/* pointer to sResource structure */ 

long 

spSise; 

/# size of structure */ 

long 

spOffsetData; 

/* offset data field *j 

Ptr 

spIOFileName; 

/* pointer to 10 filename */ 

Ptr 

spsExecFBlk; 

/* pointer to parameter block */ 

Ptr 

spStaekPtrj 

/* stack pointer */ 

long 

spMisc; 

1* mise* field #/ 

long 

spReserved; 

/* reserved */ 

short 

spIOReserved; 

/# reserved field of slot resource table #/ 

short 

spRefNum; 

1* reference number of driver for this slot */ 

short 

spCategory; 

/# category */ 

short 

spCType; 

/* type */ 

short 

spDrvrSW; 

/* driver software format #/ 

short 

spDrvrHV; 

/* hardware */ 

char 

spTBMask; 

j* mask for category, typej driver, and hardware */ 

char 

spSlot; 

/# slot number */ 

char 

spID; 

1* ID of sResource to search for */ 

char 

spExtDev; 

/* ID of external device */ 

char 

spHwDev; 

/* ID of hardware device */ 

char 

spByteLanes; 

/# ByteLanes, from config. ROM format block *f 

char 

spFlags; 

/* flags */ 

char 

spKey; 

/* internal use */ 


} SpBlock* #SpBlockPtr; 

Some Slot Manager calls 

SlotBlockPtr SpBlockPtr; 

OSErr error; 

error = SNextTypesRsrc(SlotBlockPtr); /* Returns next sResource of sRsreType. The slot #/ 

f* numberj sResource ID, driver ref. number, and */ 

/* other values are returned for the sResource. #/ 

error = SFIrd5truct(5lQtBloekPtr); /# Returns a pointer to the data structure defined #/ 

/* by the sResource ID */ 

error - SGetBlock(SlotBlockPtr); /# Copies a block from the sResource list Identified #/ 

I* by the sResource ID into a new block pointed to */ 

/* by spResult */ 


ID number or its sRsreType. 

There are two kinds of sResources: a 
Board sResource and functional sRe¬ 
sources. The Board sResource identifies 
the board to the Mac. There's only one 
Board sResource, and it supplies the ven¬ 
dor information, an ID number, and a 
pointer to the board’s initialization code. 
Functional sResources provide informa¬ 
tion about the board's hardware func¬ 
tions and point to driver code that must 
be loaded at boot-up lime. Typically, 
each board has only one function (e.g., a 
video display function) and thus only one 
functional sResource. However, support 
for a multifunction board is possible sim¬ 
ply by teaming each hardware function 
with its own functional sResource. 

Now you see how the Mac automati¬ 
cally installs expansion boards. When 


the Mac boots up, it uses the Slot Man¬ 
ager to first validate and then initialize 
each board it finds. Board drivers are 
also located and installed. If the board 
initialization fails, the Slot Manager 
flags that slot as empty, and future Slot 
Manager calls to the board fail. This pre¬ 
vents a malfunctioning board from being 
installed or used by the system . 

Using the Slot Manager 

If you suspect that the functional sRe¬ 
sources are the key to controlling a dis¬ 
play board, go to the head of the class. A 
video sResource contains the display 
board's driver and a list of the display 
modes. Finally, here's that mysterious 
mode. A mode is simply a pixel depth. 
The term mode came about because each 
pixel depth requires that display board to 


operate in a different mode. Each mode 
has its own ID number, starting consecu¬ 
tively at 128. Each mode entry has a 
video parameter block , shown in listing 
3, that describes the display’s character- 
istics. 

Figure 3 shows the layout of a typical 
display board’s configuration ROM. The 
astute Mae user will note that this video 
parameter record resembles the layout of 
a pixel map. There's a reason for this: 
When a display's mode changes, most of 
the corresponding video parameter block 
is copied to the pixel map of the GDevice 
handling the display. The video param¬ 
eter block ties the GDev ice’s contents to 
its display hardware. 

I'll use Slot Manager calls to query the 
display board, looking for its video sRe¬ 
source and its mode list. Listing 4 shows 
continued on page 390 
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A Fast, Easy Sort 


HANDS ON 



STEPHEN LACEY 
AND 

RICHARD BOX 



A bubble sort is the first standard sorting algo¬ 
rithm most programmers learn how to code. 
Those who continue to write programs for 
mainframes, personal computers, or even 
programmable calculators may continue to 
use a bubble sort simply because it*s intuitive, it's easy 
to write and debug, and it consumes little memory. A 
bubble sort would most likely be the standard sorting 
routine today if it were not so incredibly slow for most 
lists. However, a few simple modifications to this clas¬ 
sic routine make it a fast and efficient sort for all kinds 
of lists. 

Turtles and Rabbits 

In a bubble sort, each element is compared to the next; 
if the two are out of order, they are swapped. It takes 
many passes through a list to finally get all the dements 
in order (see figure i), A bubble sort is finished sorting 
when it makes a pass that does not require any swaps. 
This type of sorting routine is called a bubble sort be¬ 
cause of the way low values appear to “bubble” up to 
the top of the list. 

The comparison of two values can be the most time- 
consuming part of any sorting routine, and bubble sorts 
require comparisons proportional to the list size 
squared, or N 2 . Faster sorting methods, such as Quick¬ 
sort, require comparisons proportional to jV*log 2 Af. 

Bubble sorts are also slow because they are suscepti¬ 
ble to the birth of elements we call turtles . A turtle (in 


an ascending sort) is a rela¬ 
tively low value located near 
the end of a list. During a bub¬ 
ble sort, this element moves 
up only one position for each 
pass (or stroke ), so a single 
turtle can cause maximal 
slowing. Almost every long 
random list contains a turtle. 

On the other hand, a high- 
value element near the top of a list (a rabbit) is harm¬ 
less. If you reverse the direction of the stroke, turtles 
become rabbits and rabbits become turtles. The worst 
possible turtle—the lowest relative value at the end of a 
list—forces a bubble sort to make {N— l) 2 comparisons. 
This means that a bubble sort of a 1000-item list could 
require nearly a million comparisons. 

Comb sort (see the text box “Combsort” on page 
317) is our simple modification of a bubble sort. It 
eliminates turtles by allowing the distance between 
compared elements (the gap, which is always 1 in a 
bubble sort) to be greater than 1. 

For the first stroke, the gap is the list length divided 
by 1.3 (the shrink factor )—an important value, as we 
explain later. Before each subsequent stroke, the gap is 
reduced to the previous gap divided by 1.3; if this quo¬ 
tient becomes less than 1, the gap is reduced to 1 1 col¬ 
lapsing Combsort into a bubble sort. A swap moves 
across the entire gap, causing turtles to jump rather 


A few simple 
modifications to 
a bubble sort greatly 
speed up this 
classic routine 
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Figure t : In each pass of a classic bubble sort , the first two items in a list are 
compared and placed in the correct order * Items two and three are then compared 
and reordered , followed by items three and four, and then four and five. The sort 
continues until a pass with no swaps occurs. High-value items near the beginning of 
a list (such as the longest line here) move to their correct position rapidly and are 
called rabbits* Low values located near the end of a list (like the shortest line here) 
are called turtles, because they move only one position with each pass. Comb sort 11 
(see listing 1) eliminates turtles and reduces the number of passes required to achieve 
the correct order. 


than crawl. The key to speeding up tur¬ 
tles, thus speeding up the sort, is to give 
the turtles just enough opportunities to 
make large jumps. 

Successively shrinking the gap is anal¬ 
ogous to combing long, tangled hair- 
stroking first with your fingers alone, 
then with a pick comb that has widely 
spaced teeth, followed by finer combs 
with progressively closer teeth. Comb- 
sort has a similar shrinking effect on 
the gap {hence the name comb sort). 


Each stroke presorts the list (i.e., it kills 
or wounds some turtles). Therefore, by 
the time the gap has declined to unity (a 
bubble sort), all the elements are so close 
to their final positions that a bubble sort 
is efficient* 

The Importance of 1*3 

We came up with a shrink factor of 1 *3 
empirically by testing Comb sort on over 
200,000 random lists* As shown in fig¬ 
ure 2, we plotted sort times versus shrink 


factors from 1*1 to 1.45 for random lists 
varying in length from 1000 to 1040 
elements. 

This is a cornucopia plot, which 
means that the data follows a relatively 
tight curve at the small shrink factors but 
starts to vary widely as the shrink factor 
increases* We looked for the best situa¬ 
tion, a balance between short times and 
predictability, and we found that the op¬ 
timum shrink factor (SF) is near 1.3* 
SF—1.15 is slowed by excess compari¬ 
sons; SF = 1.45 is erratically slowed be¬ 
cause too few turtles are killed. From 
this apd similar plots, it became clear to 
us that 1.3 is the best marriage of consis¬ 
tency and speed. 

We tried dividing the list of gaps (the 
gap list) into geometric halves and using 
a different shrink factor for each half* A 
three-dimensional contour plot of time 
versus SF, and SF 2 looks like a crater 
with the ideal points at SF, = 1.37 and 
SF 2 =^1.24. This routine averages 1 per¬ 
cent faster than the single shrink factor of 

I. 3, but it forms turtles about 3 percent 
of the time. This is an unacceptable 
trade-off* The performance is not consis¬ 
tent enough, because SF, shrinks the gap 
too aggressively for some lists. We tried 
initializing the gap at 50 random posi¬ 
tions, but there was no improvement. 

We designed routines that use the 
number of swaps on a completed stroke to 
determine how much to shrink the gap 
for the next stroke. However, none of 
these methods was as consistent as Comb- 
sort, particularly with nonrandom lists. 
And also linear approaches to the de¬ 
crease in gap, such as gap list — 0.9A, 
0.8A, 0.7 N, . ..* 1, are substantially 
slower than Combsort* 

We also experimented with an “ex¬ 
ponential” shrink factor. Before each 
stroke, the gap was divided by a shrink 
factor, and the shrink factor was divided 
by a second factor* This routine was al^ 
most as fast as Combsort but was suscep¬ 
tible to turtles, much the same as Corab- 
sort with two shrink factors. 

Rule of 11 

The one improvement we found was to 
eliminate gap sizes of 9 and 10 but al¬ 
ways include 11; the gap size becomes 

II. With shrink factors near 1 *3, the gap 
list can conclude its journey toward 1 in 
only three ways: 

* 9 6 4 3 2 1 

* 10 7 5 3 2 1 
*11864321 

In the third case, all miniturtles are 
killed before the gap reaches 1, In the 
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Combsort 


I f you are required to program on a 
calculator or in BASIC, you may 
not have access to programming 
function libraries, particularly 
ones with Quicksort. But you can eas¬ 
ily program a bubble sort. With just a 
few extra lines of program, you can 
change a bubble sort into one of the fast¬ 
est sorting routines (see the table). 
Ascending bubble sorts compare ad¬ 
jacent elements (e.g., 1 and 2, and 2 and 
3). A bubble sort repeats through the list 
until no more switches are made. Comb- 
sort is a generalization of a bubble sort 


Richard Box and Stephen Lacey 


SORTING SPEEDS 


Note the length of time 
required to sort a single list of 
500 real numbers using True 
BASIC on an Amiga 2000 , 

Sort time 

Sort routine (seconds) 

Bubble sort 162 

Combsort 5,98 

Heapsort 6.16 

Quicksort 3.07 


that permits comparison of nonadjacent 
items, retaining the simplicity of a bub¬ 
ble sort but with a dramatic increase in 
speed, (See the comparison of the two 
sorts in listing A.) 

Consider an ascending sort of a sam¬ 
ple list with 100 elements. We call the 
space between compared elements the 
gap. For example, a gap of 80 would 
compare elements 1 and 81,2 and 82, 
..., and 20 and 100, and would switch 
pairs when appropriate. Such a pass 
would take 20 comparisons rather than 
the 99 of an equivalent bubble sort. The 
benefit is that the swap could move the 
elements as much as 80 notches closer to 
their final destination. We have found 
that the ideal way to select the next gap 
is to divide the previous gap by L3. The 
gap remains at 1 once it reaches 1. As 
shown in listing A, a bubble sort is con¬ 
verted into Combsort by the following 
process: 

1. Replace 1 with the gap in the inner 
loop. 

2, Initialize the gap to size , the dimen¬ 
sion of the list, 

3, Recalculate the gap with the do loop 
by dividing the previous gap by 1.3 , tak¬ 
ing the integer part and using the result 
or 1, whichever is greater. 

4. Repeat the loop until the gap is 1 and 
the switch counter is 0, indicating that 
the sort is finished. 


Listing A: A comparative listing of a bubble sort and Combsort, using 

True BASIC. 

SUB BUBBLESQRT(A(),SIZE) 

SUB C0MBS0RT(A(),SIZE) 

LET GAP=SIZE 

DO 

DO 

LET GAP=MX(INT{GAP/1.3),1) 

LET SWITCH=G 

LET SWITCHED 

FOR r=l TO SIZE-1 

FOR 1-1 TO SIZE-GAP 

LET J=I+1 

LET J-I+GAF 

IF A(I)>A(J) THEN 

IF A(l)>A(J) THEN 

ISWAP THE ELEMENTS 

!SWAP THE ELEMENTS 

LET HOLD-A(I) 

LET HQLD-A(I) 

LET A(l)-A(j) 

LET A(l)-A(J) 

LET A(J)=H0LD 

LET A(J)=H0LD 

LET SWITCH=3 VfITCH+1 

LET StfITCH-SWITCH+1 

END IF 

END IF 

NEXT I 

NEXT I 

LOOP UNTIL SWIICH=0 

LOOP UNTIL StfITCH=Q AND GAP=1 

END SUB 

END SUB 


Listing 1: Comb sort 11. This C function assumes that the entire data set is stored in the global integer array list []. 

^define SHKINRFACTGR 1J 

default: 


break; 

comb_sort(sise) 

} 

Int size; 

swltches=G; /* dirty pass flag #/ 


top=size - gap; 

int switches, hold, i, J, top, gap; 

for(i-0;i<top;++i) 

extern lnt listfj; 

£ 


j=I+gap; 

gap=sise ; 

if(list[1] > list[ j]} 

do { 

{ j* swap */ 

gap=( Int) (( float) gap / SHRINK FACTOR) ; 

hold=lIst[i] ; 

switch (gap) 

list[i]-list[j]; 

{ 

list[j]=hold; 

case 0: /* the smallest gap is 1 - bubble sort #/ 

++swltehes; 

gap = 1; 

} /* end of swap */ 

break; 

} /* end of pass #/ 

case 9: /* this is what makes this Combsort11 */ 

} while (switches || (gap > 1) ); 

case 10: 

}/# like the bubble and shell, we check for a clean 

gap = Hi 

pass */ 

break; 
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first two cases, about 8 percent of lists 
have surviving minhurtles, causing the 
routine to slow by 15 percent to 20 per¬ 
cent* The result is Combsortll, which is 
described in the pseudocode of listing 1. 

You may wonder whether there are 
nonrandom lists that decrease perfor¬ 
mance. This is an important question, 
because certain list types cause some im¬ 
plementations of Quicksort (the fastest 
known sort) to degenerate into an N 2 
sort. 

For example, a presorted list is best 
sorted by a bubble sort, while a reverse- 
sorted list is the worst case for a bubble 
sort. Combsortll sorts both list types 
faster than it would sort a random list. In 
fact, all the partially ordered lists we 
tested sort faster with Combsortll than a 
random list does. 

Since we were unable to design an al¬ 
gorithm better than Combsortll to select 
a gap list, we sought to demonstrate by 
exhaustion that a better gap list cannot be 
generated. 

We refer to the difference between any 
list and its sorted counterpart as the tan¬ 
gle. At any point in a sort, the tangle is 
calculi 'ed by summing the square of the 


THE IDEAL SHRINK FACTOR 



Figure 2: The number of compares (approximately equivalent to the sorting time) 
for different shrink factors. The random lists have from 1000 to 1040 elements. 
There are better shrink factors than L 3 for individual lists, but L 3 gives the best 
balance of consistency and speed for a greater variety of lists. The sorting routine 
is Combsortll (see listing I). 
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distance each element currently is from 
its sorted position. Tangle =0 when the 
list is sorted. We square the distances to 
emphasize turtles. The efficiency of a 
stroke for a given gap at any point in the 
sort is defined as the percent of change in 
the tangle per comparison. 

We plotted efficiency versus gap on a 
list of 100 elements, trying every possi¬ 
ble gap. After the ideal gap had been esti¬ 
mated and applied, the same process of 
finding the tangle and efficiency was re¬ 


peated for each stroke. 

These putative ideal gap lists were all 
strikingly similar to a gap list generated 
by 1.3, except that they decreased faster 
when the gap fell below 13. This failure 
to follow the Rule of 11 allowed fast sort¬ 
ing in special cases but did not have gen¬ 
eral applicability. Even our “proof by 
exhaustion” revealed no gap list consis¬ 
tently superior to the one that was calcu¬ 
lated by the shrink factor method using 
SF = 1.3. 


Not a Shell Sort 

Although the algorithms for Combsort 
and a shell sort look very similar (both 
use a gap and a shrink factor), they do in 
fact perform significantly differently. A 
shell sort does a complete sort (until 
there are no more swaps to be made) for 

A 

Ithough 

the algorithms for 
Combsort and a 
shell sort look 
very similar, they do 
in fact perform 
significantly 
differently. 



each gap size. Combsort makes only a 
single pass for each gap size—you might 
say Combsort is more optimistic. There 
are other differences that result from this 
optimism: The ideal shrink factor for a 
shell sort is around 1.7, compared with 
1.3 for our Combsort routine. If you plot 
sorting time against list size (TV) for a 
shell sort, you will see a step function 
that approximates N*log 2 N*log 2 N, 
whereas Combsort is not a step function 
and approximates the flatter curve of 
N*\og 2 N. 

Combsort and Comb sort 11 represent a 
simple modification of a classic bubble 
sort; a bubble sort is actually a special 
case of our Combsorts. The stable and 
fast Combsortll is an optimized form of 
the general Combsort. The only known 
routines that can compete with ours in 
execution speed cannot compete in cod¬ 
ing ease. ■ 


Stephen Lacey, M. D., is an assistant pro¬ 
fessor of internal medicine who also spe¬ 
cializes in gene cloning at the University 
of Texas Southwestern Medical Center in 
Dallas, Texas. Richard Box is a geophys¬ 
icist and mathematician working for 
British Gas in Houston, Texas. Both au¬ 
thors can be contacted on BIX c/o 
“editors. ” 
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Longing for More Accuracy 


ASK BYTE 


1 mostly use my computer, an XT 
Turbo, for crunching numbers and 
number theory. For primality testing, I 
can’t get more than 16 digits of accuracy 
using compiled BASIC. Beyond that the 
result is inaccurate. Could I create my 
own compiler or get some commercial¬ 
ly available software to handle larger 
numbers? 

Carlos Baranyai 
Scarborough, Ontario, Canada 

You don V have to create your own compiler. What you 
need is a better math library. BCD for BASIC from Atlan¬ 
tis Software (2445 Camino Capitan, Santa Fe, NM 
87505) supports basic math, square roots, powers, print 
formatting, and comparison functions for Microsoft 
QuickBASIC 4.x, BASIC 7.0, and Crescent Software's 
PDQ library. I haven 7 tried it yet, but it sounds like a 
steal at $30.— H. E. 


Perfect Writer Isn’t Perfect 

F or several years, my company has used Perfect 

Writer for its word processing. It is extremely easy to 
use and very easy to teach within our working environ¬ 
ment. The problem we have is that we would like to up¬ 
grade our Panasonic KX-P1624 to a laser printer. 

What drivers do 1 use, or do I manufacture them my¬ 
self using the commands suitable for a laser printer? 

Also, I would like to know where I can reach Perfect 
Software. The phone number is no longer listed, and 
there is no forwarding number. 

Walden Williams 
Huntington Beach, CA 

For the benefit of folks who may not remember Perfect 
Writer, it was an EMACS-style word processing module 
from Perfect Software. Teamed up with Perfect Format¬ 
ter (a fairly powerful Scribe-based formatting package) 
and Perfect Speller, Perfect Writer formed the core of a 
very good environment for creating documents. 

To answer your last question first, Perfect Software 
went out of business several years ago. Perfect Writer was 
originally licensed from Mark of the Unicorn (Cam¬ 
bridge, MA), which also developed Mince and Final 
Word. To make a long story short. Perfect Software ran 
into legal and financial trouble and went away rather 
abruptly. 

Perfect Writer came with a very extensible printer 
driver set. For example, in your document, you specify a 
boldface string as ,4 this is @B(boldface) text. " The 
printer driver converts this device-independent syntax to a 
printer-specific command. Back in 1983, laser printers 
and proportional-spacing printers were not very common, 
and Perfect Writer uses overstrikes to achieve a number 
of its effects. That technique doesn 7 work on laser 
printers, so if you do get your new printer to work, you 
won 7 get any boldface. 

Even worse, Perfect Writer uses the mica, defined as 
Vio millimeter, for its measurements. The mica doesn 7 


map very accurately to the more com¬ 
mon decipoint (1/720 inch), so your 
placement of things on the page is go¬ 
ing to be somewhat inaccurate. I've been 
there. I still use Perfect Writer as a 
programming editor, but I had to aban¬ 
don it for formatted output when 1 
bought my first LaserJet. 

It looks like you ’re going to have to 
get a new word processor, but which 
one? The biggest expense in changing 
software is usually retraining your staff. 
The EMACS interface on Perfect Writ¬ 
er is very powerful but not very common. Epsilon Text 
Editor is a programmer *s editor with the same front end, 
but it doesn 7 have the word processing features you 'll 
need. Microsoft Word and WordPerfect are simply too 
different from EMACS to make a clean transition. Your 
best bet is to check out Borland International's Sprint. It 
comes standard with a Borland-style interface but can be 
reconfigured with a number of interchangeable front 
ends; one of these is EMACS. As a word processor, Sprint 
is more than capable of driving your new printer. 

Sprint gives you the user interface you need, but, 
alas, it doesn 7 handle the Scribe formatting commands. 
You 'll have to convert those yourself or get a custom 
conversion package written. The only other caveat is that 
Borland is no longer developing Sprint. It's going to sell 
and support version 1.0 for as long as there *s interest. 
Even so, that's your best option. —H. E. 


Homeward Bound 

I have a system set up in my office to run AutoCAD. It 
runs as a workstation on a network. I want to take it off 
the network and run it as a stand-alone system. 

My system, a Compaq Deskpro 386/33, includes a 
120-megabyte hard disk drive, two floppy disk drives, a 
Racal-lnterLan lOBase-T network card, and an Artist 
Graphics XJ10 video controller. 

I want to add a printer and a tape drive. Should I 
leave the lOBase-T card in the system, or should I replace 
it? What else do I need to add? 

I plan to run spreadsheets, database software, and 
word processors, as well as AutoCAD. I appreciate any 
advice you can give me. 

Ralph D. Ade 
New York, NY 

If you 're not using the network card, take it out. It will 
only make resolving address and interrupt conflicts more 
difficult when you add new cards. If your company 
can 7 use it, wrap it in a static-shielded bag, put it back in 
the box, and put it on the shelf. 

The Deskpro 386/33 includes serial and parallel ports 
on the system board, so you won 7 need any I/O card to 
connect to a printer. If you 're looking for a good gener¬ 
al-purpose laser printer for both printing and printer plot¬ 
ting, check out the Personal Computer Products Laser- 
Image 1030. We found it to be one of the best low-cost 
laser printers at handling Hewlett-Packard Graphics 
Language plots in July 1990's Product Focus ("Laser 
Printers Get Personal"). 
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Books to mease your productivity- without the hardware investment 



BASIC Programming: Inside & Out 

In-depth coverage for all BASIC, QuickBASIC, 
GW-BASIC and Turbo BASIC programmers. Ex¬ 
plains how to use sound and graphics; create help 
screens and pulldown menus; manage windows in 
BASIC: use ML with BASIC; create business pre¬ 
sentation graphics; print multiple columns and side¬ 
ways for professional results and program serial and 
parallel interfaces. Has dozens of demo programs 
and routines you can easily adapt to your own pro¬ 
grams, 600 pages with companion disk. 

#BI)84 ISBN 1-55755-084-0 $34.95 


PC System Programming 

An encyclopedia of PC technical and 
programming knowledge. Features parallel 
working examples written in Pascal, C, 
Assembly and BASIC, Explains how to use 
extended and expanded memory, hard disks, 
PC ports, mouse drivers, graphics and sound. 
Also explains memory layout. DOS operations, 
fundamentals of BIOS and TSR programs. 
Includes complete appendices. 920 pages and 2 
companion disks with over I mb of programs. 
#B036 ISBN 1-55755-036 0 $59.95 


Programming VGA Graphics 

VGA is becoming the standard display mode for PC 
applications, team techniques for writing by using 
the flexible and powerful VGA hardware and software. 
Includes new, unique DOS commands to perform 
dozens of VGA functions. Turbo Pascal and B ASIC 
extensions For VGA display modes. 670 pages 
| with 2 companion disks, 
i #B099 ISBN 1-55755-099-9 $39.95 


PC Assembly Language: 

Step by Step 

Teaches you PC assembly and machine lan¬ 
guage from the ground up. You'll learn at your 
own pace using the unique simulator which 
show r s you how each instruction works as the 
PC executes it, 420 pages with 2 companion 
disks. Also includes evaluation versions of 
m A86 Assembler and D86 Debugger, 

1 #BG96 ISBN I -55755-096-4 $34.95 


Upgrading & Maintaining Your PC 

Shows you how to turn your PC into a high 
performance machine. Describes what you'll see 
when you open the "hood" and how all of the pans 
work together. You’ll see how to add a hard drive, 
increase memory, upgrade to a higher resolution 
monitor, or turn your XT into a fast AT or 386 
screamer, without having to be an dectronjSwizanl 
#B092 ISBN 1-55755-092-1 $24.95 


Turbo Pascal Internals 

Gives you “know how” to program faster, 
easier, tighter and better. Find out how to use 
Turbo for: system programming tasks; writing 
TSRs; performing multi-tasking; using SAA 
windowing and implementing expanded and 
extended memory, Leam how Turbo generates 
machine code, handles the mouse, scans the 
keyboard, uses UNITS and OOPS, performs 
fast screen display and more. 750 pages with 2 
disks of more than 800K of source cool-2 
#RG80 ISBN I-55755-080-S $49.95 


QuickBASIC Toolbox 

Packed with powerful, readyTo-use programs and 
routines to help you write your own programs faster 
and better. Topics include: complete routines for 
SAA interfacing; pull-down menus; windows; dia¬ 
logue boxes and file requestors; BASIC Scanner 
program for printing completed project listings. In¬ 
cludes companion disk. 

#B104 ISBN 1-55755-104-9 $34.95 


Botch File Powertools 

Boost your computing productivity with this pack¬ 
age for making truly powerful batch files. Includes 
dozens of new baLch commands for writing time- 
saving, easy-to-use “power” batch files. Companion 
disk contains powerful “Batch BASIC” commands 
for writing even more useful batch programs. 240 
pages with companion disk, 

#B102 ISBN 1-55755-102-2 $34.95 


For fast delivery Order Toll Free 1-0004514319 ext. 24, or FAX 1616) 696*0325 
□ Yes, please rush the following items □ Yes, please rush your free PC catalog 
Apply to my: □ Visa □ Master Card Q Am. Express f IJ I have enclosed a check / M,G, 

_ Assembly Language Step by Step $34.95 _Programming VGA Graphics $39.95 

_ BASIC Programming Inside & Out 34,95 ___ Turbo Pascal Internals 49,95 

Batch Hie Powertools 34,95 _ Upgrading & Maintaining your PC 24.95 

_PC System Programming 59.95 _QuickBASIC Toolbox 34,95 

In US and Canada add $4.00 Postage and Handling. Foreign orders add $12.00 postage per book. 


In US & Canada Order Toll Free 1-800-451-4319 ext. 24 


Available al B Dalton Booksellers, Waldeneoftwaro. and Software Etc, and at other bookstores nationwide. 
In the UK contact Computer Bookshops 021-706-1188. In Canada contact Addtscn Wesley 416-447-5101. 


Abacus 


IBWHttll 


Dept. B4, 5370 52nd Street SE, Grand Rapids. Ml 49512 
Orders; 1-800-451-4319* Phone: (616) 698-0330* Fax: (616) 698-0325 

In US and Canada add W.00 Postage and Handling. Foreign orders add $12.00 postage per book. 
We accept Visa. Master Card or American Express. Cell or Write for your Iron catalog ol PC Books. 


Card#:_ 

Signature:. 

Name:_ 

Address: 

City:_ 

Phone#:_ 


Expires:. 


Stale: 


.Zip: 


n4<i Q nn Inmiiru C'mrA I 1 ft) 
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ASH BYTE 


/'m tempted to suggest that you contact Compaq for 
the tape drive. However, if you 're looking for a low-cost 
backup solution, any tape from a reputable dealer with 
more than 120-MB capacity should suffice. —S. A, 


Wants His Business to Slide 


I want to set up a slide and transparency printing busi¬ 
ness for computer-generated images, supporting the 
most used graphics programs (e.g., Harvard Graphics, 
Applause IT, and Freelance Plus). This service isn’t now 
available in Portugal. Could you please send me the 
names of potential suppliers of all the hardware neces¬ 
sary to do it? 

Antonio Malveiro Joige 
Amadora, Portugal 


The easiest way to print from a number of different soft¬ 
ware packages is to invest in a copy of each. That *s not 
cheap, but it assures you of the best results without hav¬ 
ing to worry about data loss due to file conversion . That 
means you 'll also need a big enough computer to run 
anything. Vd suggest a 386 or 386SX machine and enough 
RAM (maybe 4 MB) to provide extended and expanded 
memory support. Your hard disk drive should probably be 
fairly large, too; a lot of software packages take up a lot 
of room. 

A number of companies make 35mm slide primers. 

The list I have shows about two dozen . /'ve chosen two 
that have European sales offices. Agfa Matrix has a 
4096- by 2 732-pixel printer, complete with an interface 
card and drivers for about 100 software packages. Po¬ 
laroid recently announced its Cl-3000film recorder , 
which comes with support for CGMfiles and direct 
drivers for Freelance Plus (support for Harvard Graphics 
and Applause If is coming soon). The Cl-3000 handles a 
variety of film sizes at 2048- by 1366-pixel resolution. 

As I said, there are plenty of others, with more or less 
resolution. These printers are not cheap, though. Figure 
on spending between $4000 and $25,000for any kind of 
slide printer. The Agfa printer costs about $10,000; the 
Polaroid printer lists for $4500. Addresses for these 
companies are listed below. 


Agfa Matrix 

One Ramland Rd. 
Orangeburg, NY 10962 
(914) 365-0190 
fax: (914) 359-3201 

in Belgium: 
Agfa-Gevaert N. V. 
032-3-444-3924 
fax: 032-3-444-3923 


Polaroid Corp, 

Polaroid Presentation 
Products 

575 Technology Sq. 
Cambridge, MA 02139 
(617)577-2000 
fax: (617)577-5618 

in Portugal: 

Polapor 

Av, Eng. Duarte Pacheco 
Torre 1 -80. Pi so - Sala 4 
1000 LISBOA 
351-1-684055 
fax : 351-1-680819 


Since you're planning to spend a large amount of 
money, I'd advise you to ask lots of questions and select 
your equipment carefully. I wish you the best of luck in 
your new venture. — H. E. 


Dashed Hopes 

L ike so many unsuspecting computer users, I bought 
a Tandy 1000 TX, Although I have no system trou¬ 
bles with it, I had high hopes for using its expansion ca¬ 
pabilities. I have written to several vendors that offer the 
shorter peripheral boards usable in the TX* Alas, more 
and more, I find this machine is less and less PC- 
compatible. 

My expansion desires are reasonable and simple: a 
40-MB card-mounted hard disk drive, VGA graphics (the 
TX comes with CGA on the motherboard), a 2400-bps 
modem, any other kind of keyboard, and a larger power 
supply for future needs. Some sort of accelerator card 
and faster RAM would be a dream, but with a loboto- 
mized bus and whatever limitations written in the BIOS, 
this may be too much to ask, 

I made a serious investment when I bought my sys¬ 
tem, and I had hopes of extending its useful life with ex¬ 
pandability. Please don’t tell me my only source is 
Radio Shack to get what I’m searching for! If there are no 
better alternatives, I have heard of a used computer 
equipment brokerage in New York. 

Allen F. Robertson 
Antioch, TN 

Vm afraid the resale value of a Tandy 1000 TX is not 
particularly high. If your local Radio Shack store can V 
give you satisfaction, try the following: 

Computer Peripherals Direct, Inc. 

409 11th St. 

Huntington, WV2570I 
(800) 328-3387 
(304) 529-0246 
fax: (304) 529-0249 

MegaHaus Hard Drives 
1110 Nasa Rd. f Suite 306 
Houston, TX 77058 
(800) 426-0560 
(713)333-1910 
fax: (713) 333-3024 

Micro Systems 
1524 County Line Rd. 

York Springs, PA 17372 
(800) 548-5182 
(717) 528-8802 

These companies sell hard disk drives that are compat¬ 
ible with the Tandy 1000 series of computers. Computer 
Peripherals Direct has a wide range of upgrade products 
for Tandy computers. — S. W. 


There Must Be A Cache 

T own a Zeos 386/25.1 bought the system with 128K 
X bytes of CPU cache, but I have been unable to figure 
out if the system contains this cache. I have no diagnos¬ 
tic software that will search for such memory, the BIOS 
doesn’t show that such memory exists, and I can’t rec¬ 
ognize the cache’s static RAM (SRAM) chips on the 
motherboard. When I spoke to the technicians at Zeos 
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YOU MAY BE 

MISSING 
THE BOAT... 

If you're a C or PASCAL 
software engineer and haven't 
tried Ada yet! 



Since 1983 Ada has become one of the fastest 
growing programming languages. Ada software 
engineers are in high demand, Colleges are 
graduating more and more Ada engineers. 

From the space shuttle to the Persian Gulf, Ada's 
the law for all Defense Department, NASA and 
NATO related programming. Overseas, Ada's the 
law for all European Community programming 
And here at home, more and more Fortune 500 
companies are switching to Ada to solve their 
software engineering problems. 

Sounds big doesn't it? 

Yet few software engineers have given Ada even 
a glance. But Ada s coming and now you can 
hop on board for $149.95. 

We've even made It simple 
A complete, validated 
Ada Programming 
Environment that's more 
than just a compiler—a 
full color, seamless, user- 
friendly environment with 
pull-down windows, a fan 
guage sensitive editor, a linker, 
operates on 8086,80286, 80386, 
and 80486, and requires no math 
Coprocessor, 


Everything to begin software engineering in Ado, 

Serious, production quality, software engineering! 

And we're so sure that Ada will change the way 
you think about software engineering, we offer a 
money back guarantee, No questions asked. We 
also offer Ada tutorials and educational discounts. 

So If you're currently a PASCAL or C software engi¬ 
neer, here's your chance to give Ada a try for 

only ®149. 95 . 

Your ship may have just come in. 

To order call 1-800-232-3989 or 

send in the Coupon, For faster service 

FAX (203) 624-2855, 


GEM Technologies, me. w 

] Trumbull Street, 
l New Haven, Cl 0651 1 

k 1-800-232-3989 

□ YES please send me GEM 
^^k Technologies Complete Ada Pro- 
^^^k gramming Environment for Si49 95. 

□ 5Vi disc Date disc. " 

^^^k CT residents add 8% sales tax. 
t □ \ want to learn more about software engi 

k neering in Ada. Please send me the free 

Complete Ado Programming Environment 
^k ^^k Demo disc □ 5 'A d isc □ 3 l h disc 
^k \m Name__ 


Address 
City_ 


GEMTECH 

The Ada Company 


State 


Telephone 


n Check □ VISA □ MC IJ Money Order 
Card #__Exp. date 


GEM Technologies, Inc. 

1 Trumbull Street, New Haven, CT 06511 
(203) 865-2525 FAX (203) 624-2855 


I currently program in: FI COLBOL □ PASCAL □ Ada 
□ BASIC □ Other 


Circle 320 on Inquiry Card (RESELLERS: 321). 












ASK BYTE 


International, they were unable to provide me with any 
answers. Yet, they have been very helpful with any 
other questions or problems I have had. 

Can you help me? I hope there is a way to verify that 
such memory exists, either through software or physi¬ 
cally visualizing the chips. If not, what is to keep 
manufacturers from advertising a cache when it doesn't 
exist or there is less SRAM than advertised? 

Brian C. Blackman 
FriendsviUe, TN 

I like these easy ones. The obvious place to start was 
with Zeos. 1 called its technical-support group; you were 
right t they were incredibly helpful. On your mother¬ 
board, the SRAM chips should he located near the left 
front of the machine and have gold stickers on them. If 
you don 7 have the SRAM installed, you ’ll find empty 
sockets or a spot on the motherboard for sockets. 

If you still want to check your cache from software , 
you might try Sofwin's Syswin utility . It *s a program simi¬ 
lar to Norton *$ SI, except that it digs much deeper into 
the system s innards. It measures such things as CPU 
clock rate t size of the CPU cache, and seek time of the 
hard disk drive . You can get the latest version from Sofwin 
(6546 Roseland Court, Reynoldsburg, OH 43068, (614) 
759-6324)for $69. 

Buying a computer isn 7 any dif ferent than buying a 
car or major appliance. I wonder how many people actu¬ 
ally time the 0-60 mph acceleration of their new car , or 
measure to see if that new refrigerator is really 2/ cubic 
feet ? In general t we don 7 hear too many horror stories 
about computer companies cheating customers out of 
things like CPU caches; it ’$ just too easy to catch them 
at it. To minimize your chances of that happening, buy 
from reputable companies, be sure to check the packing 
slip carefully, and always practice a safe mail-order tech¬ 
nique.— H. E. 


I Want My LCD 

C ould you help me find a bright and crisp mono¬ 
chrome LCD with Hercules-, EGA-, or VGA-quality 
resolution? I cannot understand why LCDs are not sold 
without an attached microcomputer. The technology 
seems to have advanced enough, and the price should 
not be exorbitant. 

O. Giintzel 
Liebefeld, Switzerland 

Yes, we can help . How about the Safe Monitor? It *s a 
backlit, shielded LCD that—according to its manufac¬ 
turer—is virtually radiation-free * The company has 
even removed the power source from the monitor to a bus 
connector that you cm locate at whatever distance you 
consider safe. 

Safe Computing’s Safe Monitor comes in a variety of 
models, including CGA, VGA 7 and Macintosh-compatible 
versions. For PC operation, you 7/ need a color graphics 
adapter. Although the monitor is monochrome, it repre¬ 
sents colors either by gray scale or patterns (depending 
on the model). Prices range from $995 to $1695. For 
more information, contact Safe Computing Co., 368 
Hillside Ave., Needham, MA 02194, (617)444-7778. 

— R. G. 


Harness Racing 

I am trying to locate a couple of items. First, I need a 
special cable. I need a custom Mac Plus analog-logic 
board wiring harness for my Mac 512KE, only with a 
standard hard disk drive power cable extension. 

My SCSI port is a cable running out of the battery 
door. Now that low-power SCSI 3^- and 2 J /£-incb drives 
are available, I would like to install one internally. I 
need some way to hook up the SCSI cables and still have 
an external port. Fd like to have an adapter made of a 
PC board, male and female DB-25 connectors, and a 50- 
pin stick header. This would fit in an opening in the 
back of my Mac case with the adapter mounted on the 
rear chassis rail. 

I am also looking for a case to hold three external 
5 % -inch full-size hard disk drives or six 5 W-inch half¬ 
height drives. The power supply should be able to han¬ 
dle 60 to BO watts, have connectors for six drive devices, 
and have a front-mounted switch with an “on” indicator 
LED. The power supply can be on the top or bottom of 
the case. I want all drive bezels to be exposed so that I 
can see the drive indicator lights. 

Finally, I need an I/O card for an IBM PC that has 
CGM1, COM2, COM3, and COM4 serial ports and 
LPT1, LPT2, and LPT3 parallel ports. This would be 
one card with all the DOS serial and parallel ports. Each 
port must have an enable/disable jumper. The bracket 
should have an LPT1 DB-25 connector. All other ports 
should be cable-attached to header pins. 

Anthony J. Oresteen 
Batavia , IL 

The Macintosh adapters you describe should be fairly 
easy to make yourself The hard disk drive power connec¬ 
tor is very common , and all you *d have to do is identify 
the correct leads on the Mac cable assembly and splice in 
the /tew connector . The same is true for the SCSI adapt¬ 
er: The 50-pin header is a standard item, and you can 
find a PC board and DB-25 connectors at your local 
Radio Shack. 

However, if it were my Mac , / wouldn 7 do it. The 
power supply in the 5J2KE and Plus models is notorious 
for getting s tressed-out and fizzling. Just upgrading a 
Mac Plus to 4 MB of low-power RAM is often enough to 
blow the supply; adding a hard disk drive is simply play¬ 
ing with fire. If you insist on doing it anyway, you can 
probably get any competent repair shop to make the 
adapiers for you. While you 're at it, be sure to add a fan 
to help keep the case cool. 

1 don 7 know of any PC cards like the one you de¬ 
scribe ♦ Putting all four COM ports and all three LPT 
ports on a single card would prevent you from adding 
any other cards or internal modems. Fd imagine that 
most people would rather have the flexibility of mixing 
and matching. Multiple printer ports are typically used in 
network print servers , where COM ports may not be 
needed * Applications calling for multiple COM ports often 
require more than four; in those cases t cards like A met 5 
Multiport boards give you eight (or more) ports. 

To get all six drives in a single case t the obvious way 
is to get a standard PC clone tower case . A number of 
these cases handle eight or mere drives and are widely 
available from mail-order companies for around $300. 

—H. E. 
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ADVERTISEMENT 


WHAT'S NEW AT COMDEX 


Springtime in 
Atlanta 

SPRING *91 is a major 
new Internationa] computer 
industry event dedicated to 
information technology 
solutions. 

It's two m^jor shows side- 
by-side in Atlanta this May 
20«23, an expanded 
COMDEX now reaching 
resellers and corporate end- 
user management, and 
WINDOWS™ WORLD, the 
first official conference and 
expo for Windows computing 
created in cooperation with 
Microsoft. 

Some 1,000 exhibiting 
companies and 60,000 
attendees are expected, 
including computer resellers, 
software developers, dis¬ 
tributors and OEMs, plus 
corporate buyers, MIS/ 
communications managers, 
CIO/IS executives, 
workgroup and departmen¬ 
tal managers, and 1,000 
trade and business press. 

SPRING will feature a 
combined Conference 
program of more than 170 
sessions - the largest and 
most comprehensive forum 
ever put together for a 
computer industry event. 


COMDEX 
Continues to 
Lead the Way 

The 11th Spring version 
of COMDEX will continue 
to reach every category of 
reseller, with this year's 
expanded show featuring a 
host of reseller-specific 
educational and training 
support programs. These 
will include over 60 confer¬ 
ence sessions specifically 
focused on reseller issues, as 


well as customized vendor 
presentations from leading 
manufacturers and suppli¬ 
ers. 

COMDEX ’91 at 
SPRING will also be the 
first COMDEX event to 
offer a separate End-User 
Conference Program with 
nearly 60 separate sessions. 
A wide variety of programs 
and features will also be 
available to the corporate 
end-user, from middle 
managers to senior informa¬ 
tion system (IS) executives. 





Raymond J. Noorda, President 
and CEO of Novell, will deliver 
the COMDEX keynote address, 
"The spark that Ignites an 
Industry," an insightful over¬ 
view of networked computing 
and its ever-increasing impact 
on the computer industry. 


WINDOWS™ 
WORLD: The 
Official Show for 
Windows 
Computing 

WINDOWS™ WORLD 

is the official Microsoft- 
sponsored event supporting 
Windows, the most influen¬ 
tial computing software on 
the market today. 

The show will feature 
products, support and more 



Bill Gates t Chairman of 
Microsoft, will deliver the 
WINDOWS ™ WORLD keynote 
address. ' Windows: Changing 
the Face of Corporate Comput¬ 
ing, " an inside look at the 
contributions of Windows to 
corporate computing and a 
preview of future enhancements 
to Windows technology . 


than 50 educational confer¬ 
ence sessions on Windows 
computing for corporate 
users, software developers, 
system integrators, periph¬ 
eral designers, value-added 
resellers (VARs), and other 
industry professionals. 


Networked 

Computing 

SPRING Networked 
Computing Focus will 
include exhibitors demon¬ 
strating interoperability 
along with a comprehensive 
conference program on 
networking and communica¬ 
tions, including a Corpora¬ 
tion for Open Systems 
(COS) certification program. 

Networking exhibits will 
be on both COMDEX and 
WINDOWS™ WORLD 
show floors, and almost 60 
networking sessions topics 
will be offered in both 
conferences. 


A Multimedia 
Pavilion 

SPRING Multimedia 
Pavilion will feature an 
exhibit area of major 
industry companies, such as 
IBM, Microsoft Corporation, 
and others. In addition, 
SPRING attendees will be 
able to see a variety of 
products combining audio, 
video, animation, graphics 
and more in a separate 
Multimedia Presentation 
Theater. Approximately 20 
conference sessions will 
address the status of this 
emerging technology. 


Highlights of 
SPRING ’91 

* 1,000+ COMDEX and 
WINDOWS™ WORLD 

exhibitors. 

* 170+ conference sessions 
in the COMDEX and 
WINDOWS™ WORLD 
Conferences. 

* COMDEX keynote by 
Novell CEO Ray Noorda 
addressing critical reseller 
and user issues. 

* WINDOWS™ WORLD 
keynote address by Microsoft 
CEO, Bill Gates. 

* Special focus on Networked 
Computing and Multimedia. 

* M^jor new programs 
including Vendor Presenta¬ 
tions, New Product Aware¬ 
ness, User Group Meetings. 

* Special focus on Networked 
Computing and Multimedia. 


CONTACT: SPRING - 
featuring COMDEX and 
WINDOWS™ WORLD, 

Atlanta, May 20-23, 1991. 
For more information on 
attending call THE INTER¬ 
FACE GROUP at 617-449- 
8938. For exhibiting 
information call 617-449- 
6600 x4G23. 


COMDEX at SPRING and WINDOWS WORLD Conference and Exposition are properties of the INTERFACE GROUP - NEVADA, Inc, COMDEX i> a registered trademark of 
INTERFACE GROUP - Nevada, Inc. Microsoft and the Microsoft logo are registered trademarks and Windows is a trademark of Microsoft Corporation. 























“gives you all the C 
language routines you 
need to write an 
impressive scientific 
graphing program of 
your own. Highly 
recommended 
- PC Magazine 


Versions for 
PC and Mac 



508 N. Kentucky St., Kingston, TN 37763 
(615) 376-4146 FAX: (615) 376-1571 


ASK BYTE 


Conner Confusion Clarified 

I have a 40-MB Conner Peripherals Intelligent Drive 
Electronics (IDE) hard disk drive, just like the one 
Dennis C. Kornbluh has (Ask BYTE, October 1990). I 
am afraid the tip you gave him will not help at all. 

You told him to perform a nondestructive, low-level 
format on the hard disk drive. This may work on most 
hard disk drives, but it doesn’t on Conner’s. A Conner 
IDE drive has an on-board, read-ahead buffer (not a 
cache) to boost its speed. The buffer keeps any software 
from running a low-level format. This includes SpinRite 
and Disk Technician. Even a destructive low-level for¬ 
mat by DOS FDISK will not work. The Conner drive is 
pre-low-level formatted and can be low-level formatted 
only in the manufacturing process, as far as I know. So, 
unfortunately, the only option Kornbluh has is to get the 
hard disk drive repaired or replaced. 

Frank C. Yang 
Elmhurst, NY 

Sometimes, when faced with a hardware problem, the 
solution becomes apparent only after considerable dig¬ 
ging. You are indeed correct about not being able to do a 
low-level format on a Conner Peripherals IDE hard disk 
drive, but for the wrong reason. 

The Conner drive electronics prevents any software 
from doing a low-level format. The reason is that the 
Conner drive uses embedded servo information at the 
beginning of each sector for locating head positions on the 
platters. This servo information can be stored on the 
drive only with specialized equipment at the factory. If 
you persisted in trying to do a low-level format on a 
Conner drive, you would destroy the servo information 
and render the drive useless. Some other brands of 
drives use a dedicated platter for servo information. 

The Conner drives also use a voice-coil mechanism 
for positioning the heads, so they are less susceptible to 
head-positioning problems (due to overheating or me¬ 
chanical wear) than older drives that use stepper motors 
for positioning the heads. 

You aren V exactly right about FDISK. It creates a 
partition sector or bootstrap program at the first sector on 
the hard disk drive (head 0, cylinder 0, sector I) and 
stores the partition information at this location. BIOS 
loads the bootstrap program into memory, and then the 
bootstrap program loads the operating-system program 
from other locations on the hard disk drive. The boot¬ 
strap program transfers control to the operating system. 

You need a low-level formatting program, such as On- 
track Computer Systems 1 Disk Manager, or a formatting 
program in ROM on some hard disk drive controllers, to 
do a low-level format of the hard disk drive. 

After discussing Kornbluh’s problem with the techni¬ 
cal-support people at Conner Peripherals, they thought 
that the 2- to 3-second delay during I/O operations is 
due to a BIOS timing problem. They have seen this prob¬ 
lem with certain early versions of the AMI BIOS. 

If the occasional 3-second delay does not cause data¬ 
storage problems, they suggest that he either live with the 
problem or replace his BIOS with a newer version. If the 
problem continues or grows worse, Conner Peripherals 
technical support is available at (408) 456-3200. 

My original advice is still valid: Back up your hard 
disk drive!— S. W. ■ 
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Dp to date. 

Down to earth. 


hanging the world . UNIX is 
hanging the world of comput- 
rs, the world of business— 
uite simply, changing the world, 
t’s revolutionizing office auto- 
tation. It’s required for U.S. 
ovemment computer contracts, 
t’s the backbone of information 
trategies worldwide. 

lie information you need . 

hat’s why you need UslxWoiu.d— 
te magazine that keeps you 
p to date on the rapidly chang- 
ig world of open systems 
[imputing. Each issue brings 
ou the latest product trends and 
ichnical advances that can 
ffect your business. The inside 
tory on some of the world’s 


biggest high-tech companies. 
Easy-to-understand program¬ 
ming tips and tutorials that can 
help you and your company 
use UNIX to its fullest. And 
unbiased hardware and software 
reviews to help you invest 
wisely when you buy. 

The whole UNIX-verse . 

VmxWorld’s in-depth features go 
beyond dry technical facts, to 
show how the pieces fit together 
— to tell you what's important 
about the advances and the 
strategies that are changing your 
world. And UmxWorld con¬ 
sistently offers die freshest, most 
down-to-earth writing y ou'll 
find in any computer publication. 


Subscribe and Save . Subscribe 
today, and receive the next 12 
issues of UmxWorld for just half 
the regular newsstand price. 
Save even more by' ordering for 
two or three years. You can’t 
lose — every' subscription to 
UmxWorld comes with a no-risk 
guarantee.* 

1 y'ear $18.00 (save 50%) 

2 y'ears $ 32.00 (save 55%) 

3 years $-*2.00 (save 60%) 

Subscribe now! Call toll-free: 

1-800-341-1522 

UN1XWORLD 


f you’re into UNIX, you need UmxWorld Magazine. 




An Out-of-Towner’s Introduction 
to the BIX Community 

BIX is for people who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There's always something interesting 
happening here. No matter what you’re 
into. The latest industry news. Top- 
notch software libraries. Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 
BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page.) 

From Artificial Intelligence to 
Zenith Laptops... 

Whatever your interest, BIX has a con¬ 
ference for you. Here’s a partial list. 
(In each Exchange, Conference name 
appears on left, description on right.) 

■ Amiga Exchange 

Joanne Dow, Exchange Editor 

amiga.user Exchange ideas, solve 

problems, compare 
notes 

amiga.sw Amiga programming 

and developer issues 

amiga.hw Amiga hardware design, 

use, and hookup 

amiga.arts Artistry using the Amiga 

amiga.int Developing for the in¬ 

ternational Amiga 

amiga.special Special guests and events 

amiga.dev Commodore’s confer¬ 

ence for developers 

■ IBM Exchange 

Barry Nance, Exchange Editor 

ibm.pc The venerable PC 


ibm.at 


The AT series and 
workalikes 


ibm.ps The PS/2 series 

ibm.os2 OS/2 operating system 

ibm.dos PC/DOS & MS/DOS 

operating systems 



■ Interactive Games Exchange 
Rich Taylor, Exchange Editor 

igx.exchange What’s new in the IGX 

bridge For Bridge lovers 

chess About the game of 

chess 

d.horizons Role-playing games not 
based on fantasy 

digital. Computer gaming 

gaming 

fun.n.games Fun, games, group 

activities 

gaming. Learn about role- 

college playing games 

other.times Land for fun, relaxing, 
and gaming 

the.realms Fantasy role-playing 

games 

town.square On-line meeting place 


■ Macintosh Exchange 

Dr. Larry Loeb, Exchange Editor 

mac.apple The word from 


mac.external Information from all 

over 

mac.hack Technical information 

about the Mac 

mac.hypercard Using the HyperCard 
programming envi¬ 
ronment 

mac. news Up-to-the-minute 

information 

mac.novice For beginners 

mac.products Listings of new hard¬ 

ware and software 

mac.sandbox For off-hours fun 


ibm. 

Garage and Tune-up 



repairshop 

Shop 

Steve Satchell, Exchange Editor 

ibm. new. 

New products for 

bbs 

Dial-up bulletin board 

prods 

IBM computers 


systems 

ibm.exchange 

IBM Exchange clear¬ 

conferencing 

About computerized 


inghouse 


conferencing 

ibm.listings 

Index to program files 
in the Exchange 

ham.radio 

Computing, digital 
electronics, amateur 



radio 

ibm.other 

Apps, printers, 
modems, etc. 

international 

Telecommunications; 

microsoft 

Products from 

Microsoft 


the global computer 
village 



networks 

Information networks 



packet.nets 

Packet-switching 


networks 

protocols Small-computer com¬ 
munications protocols 

telecomm. Telecommunications 

pgms programs 

telecomm.tech New telecommunica¬ 
tions technology 

■ Tojerry Exchange 

Jerry Pournelle, Exchange Editor 

tojerry Messages for and 

from Jerry Pournelle 

chaos.manor Computing At 

Chaos Manor 

astronomy A star party for 

amateur astronomers 


contact 


disasters 


Science fiction 
meets science 

Natural and man¬ 
made disasters 


education Computers in Amer¬ 

ican classrooms 

mathematics Talk about high-level 

mathematics 

sciences Scientific programs 


Alternative 386 
operating systems 

Cupertino 

space 

Space exploration 
and development 

mac.business Macs in the office 

technology 

New technologies 

Utility software for 

IBM computers 

mac.desktop Publishing with a Mac 

and their impact 
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■ Imagine a setting in which com¬ 
munal wisdom is on tap. A place that 
has the fit and feel of a small, friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 
and have fun. Such a community 
would be called BIX, 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And to many special interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac, Writers', and Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. All 
for just $39 per quarter* 

Subscribe via your computer... 

Set your program for full duplex, 7 
bits, even parity. I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617 861-9767. 
International: call NUI310690157800. 
Then hit the return key, and respond: 

Prompt: You Enter: 

login bix 

Name? bix.ville 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour, or you may buy peak access at 

$6 per hour,* * 

’ Based on a $156 annual fee. billed quarterly 
Telecommunications charges are extra. 
Vqu may cancel at any time without future 
charges. 

•Available only in contiguous 40 states. 
Tymnet rates subject to change. 

800-227-2983 * In NH 603-924-7681 


BIX 
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IMAGINATIONS 

Roger and Me: The Quest for Compatibility 



The Mac is a reliable software platform 
but has its share of compatibility problems 


EXPERT ADVICE 

Experts from the worlds 
of IBM, Macintosh, Unix, 
and networked computing 
present inside information, 
advice, and tips for 
getting the most out of 
your computer 



DAVID FIEDLER 
Th« UNIX /bln 



BRETT GLASS 
NotWorfcs 


m 

Q 
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DOUGLAS A. HAMILTON 
Beyond DOS 


Don Crabb 

I just spent the better part of 
a day trying to fix a prob¬ 
lem with my friend’s Mac SE, 
and I’m no closer to a solution 
than I was before I started. I do 
a lot of “little consults” like 
this for my friends, especially 
those 1 got started on the Mac. 
This SE is Roger Ebert’s, who 
uses it to write books, film re¬ 
views, and part of the weekly 
script for his syndicated TV 
show, Siskel and Ebert. 

The problems with his SE 
surfaced when I upgraded the 
machine from 1 megabyte to 4 
MB of RAM and from System 
6.0.2 to 6.0.5. 

Roger currently uses a 
DataDesk Mac-101 keyboard 
and a Kensington Microware 
trackball with his SE, rather 
than the standard Apple key¬ 
board and mouse. According 
to him, the DataDesk key¬ 
board has a better feel, and he 
likes all its programmable 
function keys. 

It’s this programmability, 
however, that has caused the 
problems. DataDesk supplies 
special System resources that 
you dump into your System 
Folder to make its key pro¬ 
grammability magic happen. 
As it turns out, these resources 
aren’t compatible with System 
6.0.5 during start-up, so the 
machine fails to boot with the 
keyboard connected. Remove 
the keyboard, and the machine 
boots fine. You can then attach 
this keyboard—gambling that 
you don’t short out the Apple 
Desktop bus (ADB) chip—and 
it works. 

Roger and I have both gone 
around the bend trying to fig¬ 
ure out what’s wrong, and it 
comes down to a software in¬ 
compatibility in the DataDesk 
resources during start-up. 
Moving to System 6.0.7 didn’t 
fix the problem, although 
DataDesk thought it would. 
The Apple engineers I talked 
to said the problem was that 


DataDesk had violated some 
of Apple’s System resource 
guidelines. DataDesk later 
confirmed this and sent us a 
patch disk with new resources. 
The new stuff doesn’t work, 
either. 

Well, that’s too bad, you 
say. Roger should just buy an¬ 
other keyboard with function 
keys from some other vendor. 
He can do that, but it misses 
the whole point of the prob¬ 
lem. He shouldn’t have had to 
mess with this at all. This key¬ 
board, like any Mac periph¬ 
eral, should plug into its ap¬ 
propriate bus (i.e., ADB) and 
do its thing, without the need 
to chant incantations. 

This has always been the 
Mac’s promise: Software and 
hardware designed for it by 
third-party vendors would 
work right out of the box. Mac- 
Folk have learned to love their 
machines for this fact. You 
won’t catch any of us wasting 
our time modifying CONFIG 
.SYS or AUTOEXEC.BAT 
files. We don’t need to worry 
about memory partitions and 


EMS standards and all the 
other tedious system and soft¬ 
ware incompatibilities that 
plague DOS, Windows, OS/2, 
and Desqview—except, ap¬ 
parently, when vendors vio¬ 
late the System standards that 
Apple lays down, as DataDesk 
has done. 

But considering that Apple 
has done this itself on more 
than one occasion (how many 
of you out there have had prob¬ 
lems with the Apple 24-bit GC 
graphics board, please raise 
your hands!), how can you 
blame third parties for getting 
a bit lazy? It’s tough following 
someone else’s standards. 

But that’s precisely what 
Mac vendors must do. They 
must stick to the knitting as de¬ 
fined by Apple. And it’s now 


Don Crabb is the director of 
laboratories and a senior lec¬ 
turer for the computer science 
department at the University 
of Chicago. He is also a con¬ 
tributing editor for BYTE. He 
can be contacted on BIX as 
“ decrabb .” 
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time for Apple to get a heck of 
a lot more serious about how it 
defines that knitting. 

System 7.0 presents Apple 
with the opportunity to do 
this, Apple must clean up any 
oddities in the System now. As 
Apple gets its own compatibil¬ 
ity/reliability house in order, 
it should have a lot more clout 
in dealing with third-party 
vendors. 

Apple has a big lead in the 
system compatibility and reli¬ 
ability race. It’s much farther 
around the track than any mi¬ 
crocomputer operating system 
you can think of. But now it's 
time to ratchet the whole enter¬ 
prise up a notch. Now's the 
time for Apple to build perfec¬ 
tion—in its own System and in 
its interfaces with third-party 
products. 

By the end of 1991, Roger 
and me and other Mac users 
should never again have to 
waste hours and hours trying 


to fix a software compatibility 
problem. 

Software of the Month: 

Tiles and TouchBASE 
Someone was complaining to 
me recently that “the small 
Mac companies just aren't 
around anymore," I told him 
to pay closer attention to the 
Mac software market because 
there's plenty of great soft¬ 
ware still being produced by 
the small guys. This month, I 
have two new entries to share 
with you: Tiles from CE Soft¬ 
ware (sort of a large, small 
company) and TouchBASE 
from After Hours Software 
(definitely small)- 
CE calls Tiles an “Intelli¬ 
gent Desktop for the Mac," 
and it's right. With the advent 
of the much-delayed System 
7 0, there is an unfortunate 
tendency among many Mac 
developers to not provide any 
improvements to the Finder 


and Desktop, since “Apple is 
taking care of that." CE's di¬ 
rector of R&D, John Pence, 
however, doesn't believe that 
fora second. Which is one rea¬ 
son why he wrote Tiles: “Tiles 
builds on this power by antici¬ 
pating the needs of the user, 
automatically organizing in¬ 
formation, and presenting it 
graphically/' 

Tiles does this magic by 
creating graphical representa¬ 
tions of applications and data 
files when they are opened. 
These representations are 
called tiles. Each tile can be 
stored in palettes (which are 
controllable through their own 
window bar icons) or placed 
on the Desktop, No matter 
how you choose to use tiles, 
you won't have to remember 
anything about the documents 
or applications they contain. 

Tiles will nearly eliminate 
filing angst on a Mac. You no 
longer must remember where 


you stored things to use them 
quickly. For example, sup¬ 
pose you create a project tile 
to act as a container for your 
year-end report. This tile can 
then hold the application, 
document, and other tiles that 
relate to the report. When you 
want to work on that year-end 
report, you merely double¬ 
click on the project tile, which 
in turn launches the appropri¬ 
ate applications and opens the 
files. You don't have to re¬ 
member anything about how 
the components are stored. 

Costing only $99.95, Tiles 
is inexpensive, yet it's fully 
extensible. It's one of those 
products that the Mac seems 
to foster, and it will provide 
MacFolk with an even better 
working environment than the 
Finder alone. 

TouchBASE, on the other 
hand, has a smaller target au¬ 
dience. Contact lists are its do¬ 
main, How many of you keep a 


MEET YOUR NEW 
UNIX SYSTEM ADMINISTRATOR! 


Helios’ EtherShare'" file server sys¬ 
tem lets you do system administration 
from any Macintosh on your network. 

Plus it gives you a PostScript* print 
server, a terminal server and an inter¬ 
net router that uses AppleTalk packet 
technology. All for about $100 per 
session! 

Field proven in Europe for almost 
two years, EtherShare provides high 
speed file access to up to 200 PCs, Macs 
and your DEC, Sun, Sony or IBM workstations 
You can even have several EtherShare systems 
working on the same Unix host at the same 
time. It looks like AppleShare to the Macs, 
but moves data at Ethernet rates, up to 




10 Mbits/sec. And it integrates comput¬ 
ers with other operating systems like a 
DEC VAX * under VMS or Ultrix and 
lets IBM PCs join in the fun, as well. 

Obviously there’s a big story here. 

If you want the details, we’ve prepared 
a full package of information we’ll be 
glad to deliver to you via e-mail. Just 
dial up our CompuServe? number 
74730,1004 and we’ll get it to you. 

If you would like to speak with our 
National Sales Manager, contact Paul Lucero at 
998 West Lynn Way, Suite 4, Cupertino, CA 

1 95014. Phone 408-255-2503. AppleLink: 

Helios.USA; or send him e-mail on 
Internet: lucero@apple.com. 


I 


HELIOS 
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TouchBASE is a desk accessory that operates as a contacts 
database. It comes with a sample file of over 500 Macintosh 
,4 top contacts. ” 


Rolodex of names, addresses, 
and phone numbers? Touch¬ 
BASE is the first product I’ve 
seen that is actually easier to 
use than the good old, reliable 
Rolodex (see the screen shot). 
I’ve tried HyperCard’s Rolo¬ 
dex stack and products like 
DynoDex. The problem with 
them is that they try to act too 
much like the Rolodexes and 
Day-Timers they are replac¬ 
ing. Hey, if you’ve got a com¬ 
puter, why not think of new 
ways to solve information stor¬ 
age, retrieval, and usage prob¬ 
lems? TouchBASE does ex¬ 
actly that. 

This little desk accessory 
allows you to keep your con¬ 
tacts database up and ready to 
rock and roll all the time. It 
can do more heavy-duty stuff 
(e.g., printing labels, enve¬ 
lopes, fax covers, and the 
like). It can sort. It works in 
multiuser mode over a net¬ 
work . It can import and export 


data simply. It includes user- 
defined fields in addition to 
the basic ones. It even dials 
your phone for you. Not bad. 

What TouchBASE doesn’t 
do is overwhelm you with 
meaningless kitchen-sink fea¬ 
tures that bloat the software 


but don’t add to its usefulness. 
More Mac software should be 
as wel 1 defined and compact as 
TouchBASE. 

Tip of the Month 

I’ve gotten into desktop pub¬ 
lishing in a big way over the 


last year, teaching a few semi¬ 
nars on PageMaker and spend¬ 
ing some time learning about 
the issues: fonts/type styles, 
graphics, color, resolution, 
printing, and paper. That’s 
right, paper. That’s the one 
that was the toughest to pin 
down because it seems like a 
no-brainer. If you use a laser 
printer for your output, you 
just use any decent-quality 
bond paper, right? Wrong, as I 
have learned. 

The finish (i.e., texture, 
smoothness, and coating), 
water content (paper is mostly 
water!), and color (there are 
many “shades” of white) of 
paper all make a lot of differ¬ 
ence in your final output. 
Some papers hold the toner 
better than others and keep it 
from smearing or diffusing. 
Other papers are biased to¬ 
ward providing the best possi¬ 
ble camera-ready image. Still 
others can be erased, so you 


A Message to 
Our Subscribers 


F rom time to time we make the 
BYTE subscriber list available 
to other companies who wish 
to send our subscribers material 
about their products. We take great 
care to screen these companies, 
choosing only those who are rep¬ 
utable, and whose products, services 
or information we feel would be of 
interest to you. Direct mail is an 
efficient medium for presenting the 
latest personal computer goods and 
services to our subscribers. 

Many BYTE subscribers BVTE 
appreciate this controlled 


Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown Nj 08520 


use of our mailing list, and look 
forward to finding information of 
interest to them in the mail. Used are 
our subscribers’ names and addresses 
only (no other information we may 
have is ever given). 

While we believe the distribution 
of this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does 
not want to receive such promotional 
literature. Should you wish to restrict 
the use of your name, 
simply send your request 
to the address at left. 


■ 


336 B Y T E • APRIL 1991 








































■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know you’re getting top-quality, virus-free programs Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENCE 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

ibm. utils 

Public-domain text editor, with source code. 

secrets2.arc 

ibm.dos 

Condensed and edited messages from the ibm.dos/secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetris2.zip 

microsoft 

KLOTZ, a Tetris* clone for Microsoft Windows 3. 

2zip25.zip 

ibm. utils 

Converts a variety of archive formats (including ARC, PAK, ZOO, LZH) to PKWare’s 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor.arc 

ibm.os2 

Continuous display of CPU load for OS/2 Presentation Manager. 

abort.exe 

ibm. utils 

TSR that aborts any program when you press Alt-C. 

dis386.zip 

ibm.utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There's 
even a "Repairshop” conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that’s essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 1-800-227-2983 (in NH call 603-924-7681). 

BIX 
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Lost in the Woods 



can easily remove stray toner 
bits and flecks that always 
seem to stick in the wrong 
places on a document. 

I learned all this stuff about 
paper (and a lot more) from 
Stephen Lambros of Graphic 
Arts Supply in New York City. 
The company produces some 
of the best desktop publishing 
paper I have found during my 
year of training. It makes a 
line of papers called Laser- 
Edge, ranging from a special 
camera-ready single-sided 
heavy bond similar to resin- 
coated phototypesetting paper 
(LaserEdge HR-60RC) to a 
bond in three different weights 
(27, 32, and 38 pounds) de¬ 
signed to be imaged on both 
sides as final copy. 

Using a high-quality bright- 
white paper like the Laser- 
Edge products is one of the 
easiest ways I’ve found to im¬ 
prove the appearance and ac¬ 
ceptability of desktop-pub¬ 
lished documents. ■ 


ITEMS DISCUSSED 


LaserEdge High- 
Resolution Paper and 
Transparency Films 
Graphic Arts Supply, Inc. 
481 Washington St. 

New York, NY 10013 
(800) 342-5858 
(212) 925-5332 
fax: (212)941-9765 
Circle 1146 on Inquiry Card. 

Tiles 1.0.$99.95 

CE Software, Inc. 

1801 Industrial Cir. 

P.O. Box 65580 
West Des Moines, 

IA 50265 

(800) 523-7638 
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David Fiedler 

S ometimes you have to cut 
a path through the forest 
so you can see the trees. While 
using Unix generally doesn’t 
destroy any natural resources 
(aside from your equanimity, 
occasionally), sometimes it 
can make you feel as if you’re 
lost in a forest. This month’s 
column is dedicated to meth¬ 
ods of leaving a trail behind 
you, so you hopefully won’t 
get lost more than once. 

Do It Right the First Time 
In the October 1989 BYTE. I 
covered some of the basics of 
running a Unix system. These 
days, most implementations 
of Unix have all kinds of built- 
in utilities to make adding 
users—and other important 
aspects of system administra¬ 
tion-much easier. But the 
system designers don’t always 
do things the way you want 
them to, with the result that 
you might find yourself con¬ 
stantly rearranging things to 
fit your preferred method of 
operation. 

It takes a bit more effort 
than doing nothing, but audit¬ 
ing the system defaults will 
pay dividends in future time 
saved and security problems 
and user questions averted. I 
will use the familiar—and 
seemingly simple—task of 
adding a user as an example of 
the kinds of things I’m talking 
about. These concepts work 
well for plenty of other tasks 
aside from system administra¬ 
tion, so it’s worth a look. 

Following Your Instincts 

If you are a typical power user 
on Unix, you have probably 
made up several short shell 
programs and aliases that 
make your life easier. System 
administrators generally have 
more of these programs, since 
they must monitor all kinds of 
subsystems and file systems on 
a daily basis. But apart from 


How to set up 
your system to be 
ideally responsive 
to users so 
you can save 
time, stabilize your 
system, and make 
people happy 


people who simply log direct¬ 
ly into an application, virtual¬ 
ly all Unix users have one 
thing in common: They love to 
customize their log-in envi¬ 
ronment. 

Your log-in start-up files 
(.profile for Bourne shell 
users, .cshrc and .login for 
C shell fans, and .profile 
and .kshrc for Korn shell 
folks) are your private little 
haven. These files give you 
your own identity, as well as a 
prompt and default command 
search path. I have known 
people who programmed their 
prompt to say “Yes, Master’’ 
before each command, and 
others who preferred colors, 
graphics, and Zulu time to the 
nearest millisecond. 


Aside from these little 
quirks, systems evolve over 
time, so it is important to keep 
your start-up files current 
with the latest programs. For 
instance, I find that I like the 
operation of the less pager 
much better if I change the 
LESS environment variable to 
-MCqse, which is done in my 
.kshrc file. Other variables 
have become de facto stan¬ 
dards on their own. When I set 
the environment variable 
EDITOR to /bin/vi and 
MAILER to /usr/lbin/ 
elm, I know that any of the 
numerous applications that 
now check the contents of 
those variables will automati¬ 
cally let me use my favorite 
text editor and mailer. And 
likewise, setting SHELL to 
/bin/ksh tells vi to spawn a 
new Korn shell (rather than 


David Fiedler is executive pro¬ 
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terly and coauthor of the book 
Unix System Administration. 
He has helped start several 
Unix-related publications. 
You can reach him on BIX as 
“fiedler. ” 

Your questions and com¬ 
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Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 
03458. 
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• Juggling files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which files are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MKSRCS (Revision Control System) helps keep your pro- i 
ject from becoming a juggling act by maintaining a com- 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automatically saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely easy to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log flies to save 
valuable disk space. 

The Bigger the Better 

The more complex your project, the more you need MKS 
RCS. In a multi-user environment, eliminate access conflicts 
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071 833 1022 Netherlands 

Full 30 day money back guarantee. nn j and 08-5054536 Sweden 


with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 

For individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will m ake you 
more productive. 

j Price and Performance Leader 

V MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 

MKS RCS for DOS is just $249; for OS/2, SCO or 386 
Unix $349. A 5-CPU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unix $1,395. 

Call MKS for LAN pricing for more than 5 CPUs. 

MKS Software Management Tfeam 

Reduce the ju gglin g act even more with the MKS Software 
Management Tfeam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps 
those files in synch. 
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the Bourne shell default) when 
I type rshfromvi. 

The point is that new users 
don't necessarily know all the 
tricks on your local system, 
even if they’ve used Unix be¬ 
fore. The best way to ensure 
you have an efficient system is 
for the system administrator to 
have a little chat with some of 
the users who pay attention to 
these kinds of details and can 
collect as many handy hints as 
possible. Even system admin¬ 
istrators are not omniscient, 
especially when it comes to 
every last flag and file refer¬ 
ence in the Unix manuals. 

You can then construct an 
optimum set of shell start-up 
files that include all the most 
popular local aliases, search 
paths, and options. One of the 
most important things to putin 
these files is a bulletproof pro¬ 
gram that, for any user, cor¬ 
rectly sets the terminal type so 
that users can use screen-ori¬ 


ented programs. This usually 
is a tortuous one-liner involv¬ 
ing the tset program, or a 
shell case statement based on 
foreknowledge about the 
kinds of terminals attached to 
particular tty lines. 

Once tested, this set of files 
should be kept in a nonroot file 
system (where they won't be 
written over in your next sys¬ 
tem upgrade or reload), per¬ 
haps with names such as 
stdproflle and stdcshrc. 
You can then advertise their 
presence (via the /etc/motd 
file) so that interested users 
can study or copy them. 

Make Sure for Yourself 
To save even more time, find 
out where the system gets de¬ 
fault start-up files when new 
users are installed (SCO users 
should look under/usr/lib/ 
mkuser) and replace the sys¬ 
tem's defaults with your own 
improved versions. Save the 


originals in case you forget 
something. To find this infor- 
mat ion, by all means read the 
manual but also verify the in¬ 
formation (and perhaps learn a 
few tricks) by looking at the 
program you execute to actu¬ 
ally install new users. Now, 
every new user will get the 
benefit of your research, and a 
little less of the Uni x "ora! tra¬ 
dition” will be needed. 

While you’re at it, you can 
do a complete audit of the new 
user process. Create a new 
user the way your system man¬ 
ual recommends, generally 
via a program called newuser 
or adduser or as part of a sys¬ 
tem administration shell. Now 
log in as that user, and test 
everything. Do you get the ex¬ 
pected shell start-up files? 
Can you send and receive 
mail, or do you run into per¬ 
mission problems? Can you, 
as this ordinary user, get into 
any restricted system directo¬ 


ries, erase / unix, read other 
people's mail and files, or 
cause other mischief? When 
you create files as this user, do 
they have the correct owner, 
group, and permissions? Can 
you cd to the parent of your 
home directory? (Losing this 
capability is a problem when 
things are not set up right.) 
Have the correct entries been 
made in the /etc/passwd and 
/etc/group files? 

If everything works per¬ 
fectly, congratulations! But 
consider yourself lucky, as 
well. If security is of any im¬ 
portance to you (aside from 
simply correct operation), you 
can run more extensive tests 
with one of the publicly avail¬ 
able security-checking pro¬ 
grams. Now think about this: 
What is a security-checking 
program but one that tries, 
mechanically, the kinds of 
things that you and other ad¬ 
ministrators have found to be 
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CLEO'S 3270UNKix"prt> 
vidcs complete, cost-effective 
mainframe connectivity for your 
UNIX systems. 

You just plug in a coax 
board (our own or any IBM 
advanced coax adapter or com¬ 
patible), load the software, and 

Application Program 
Interface ; j 

link to your mainframe through a 
remote or channel-attached IBM 
3174/3274 controller 





With 3270* 

LINKix, you get full 
emulation of IBM 
3278 monochrome 
display terminals 
(models 2-5) and 3279 color ter¬ 
minals (models 2A, 2B, 3A, and 
3B) t in CUT or DFT mode. 

You also get full IBM 3287 
printer emulation (LI! Types 1 
and 3) for your UNIX-attached 
ASCII printers. 

UNIX systems supported 
include SCO's UNIX System V 
3.2, ATOT’s UNIX System V/386, 
Interactive Systems 1 386/ix, and 


others. Features 
include: 

B Application 
Program Interface 
(HLLAP13.0) 

B INDJFILE file transfer for 
CMS, TSO, and CICS 
B Up to live sessions, with sup¬ 
port for SNA or channel-attached 
non-SNA communications, in 
DFT 

B User-configurable keyboard 
mapping 

B Easy menu-driven interface 


I 5 sessions, for SNA or channel- 
I attached non-SNA in DFT 

To learn more, call us 
today at 1-800-233-2536. Or 
write to us at 3796 Plaza Drive, 

Ann Aribor, Michigan 48108, 

FAX: 313/662-1965. 
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important? Do you see the 
analogy between this and the 
automation of the new user 
process? Can you come up 
with any similar ways of auto¬ 
mating things that you do often 
on your machine? Aren't these 
good candidates for shell pro¬ 
grams or aliases? See how this 
is all interconnected? 

Getting Around Obstacles 

Sometimes Unix resembles a 
game of Adventure, where you 
have to go to different loca¬ 
tions to do different things in 
order. A case in point: While! 
was writing this article, I had 
occasion to add a UUCP test 
account to a system. This ac¬ 
count was specified as need- 
i ng a four-character password. 
On older, less sophisticated 
Unix systems, short pass¬ 
words were discouraged, but 
persistence won out: If you 
kept trying, the /bin/passwd 
program would accept a short 


one eventually. It was a cute 
way of getting around the pub- 
lished rules for those who 
knew the trick, but after all, 
the sole function of the passwd 
program was to let you change 
passwords. 

But today's Unix systems 
are built to be tough. The 
passwd program on my SCO 
Unix system is a huge 90K 
bytes (I remember when vi 
was that size), and it has an 
eight-page manual entry and 
plenty of options and config¬ 
urable settings. In fact, this 
new version generates random 
passwords for you, as well as 
check your new selected pass¬ 
word against the on-line dic¬ 
tionary and a few other data¬ 
bases to ensure that it's not 
too easy for other people to 
guess it. It even makes sure 
your password is not a palin¬ 
drome. 

So how did 1 get a four-char¬ 
acter password past this bar- 


bouncer of a program? I read 
the manual, which indicated 
that a parameter called PASS- 
LENGTH, normally set to 
five characters as a minimum 
password length, could be 
found in the file / etc/de¬ 
fault/passwd. Naturally, I 
changed this value to four and 
tried again, only to come up 
against the database search al¬ 
gorithm that I mentioned ear¬ 
lier. ft turned out that this was 
contained in a separate pro¬ 
gram whose path name was 
also stored in the default file. 

Reasoning that a return 
code would be expected if a 
different program was being 
run, I changed the stored path 
name temporarily to /bin/ 
true (which always returns 
a “good” value). Running 
/bin/passwd again, using 
this configuration, allowed 
me to get the short password 
stored properly. 

And if the manual didn't ex¬ 


plain this well, I could have 
used the famous strings pro¬ 
gram—the last refuge of the 
desperate—to find out what 
secrets were hidden in the bi¬ 
nary of /bin/passwd. 

None of this is meant as an 
indictment of modern security 
procedures or as an encour¬ 
agement to bypass them. The 
point is that as Unix has be¬ 
come more complex, you must 
learn how to work with—and 
sometimes around—all the 
new programs and their fea¬ 
tures. But this is actual ly good 
news, since this means that 
there are more options open to 
you for getting your job done. 
While some installations may 
not need C2-level security {as 
has been bitterl y debated i n the 
unix.bin conference on BIX), 
it is certainly nice to have it 
available. My hope is simply 
that you never find out the hard 
way as to why you need se¬ 
curity. ■ 
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Use this as a fast, convenient tool to purchase 
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NETWORKS 

Windows 3.0 and Networks 



and LANs can get you into a lot of trouble. 
Here are a few mistakes to avoid. 


Brett Glass 

E arly graphical user inter¬ 
faces didn't offer much 
support for LAN users, but 
Microsoft designed Windows 
3.0 from the start to work with 
networks. Workstations run¬ 
ning Windows can access net¬ 
work disks and printers as if 
they were local. Network soft¬ 
ware can multitask or run in 
the background. It's even pos¬ 
sible to modify your worksta¬ 
tion's configuration (i.e., to 
add or delete network disks 
and printers) without leaving 
the Windows GUI. The file 
manager, print manager, and 
control panel are designed to 
understand networks and al¬ 
low you to manipulate them 
gracefully. 

All this power comes with a 
price, however. Setting up 
Windows to run on a network 
isn’t simple, and many pitfalls 
lurk for the unwary. In this 
column, I have assembled a 
few important rules, gleaned 
from discussions with several 
experienced users, that should 
help you get (and stay) up and 
running. 

Rule I: Install the network 
before installing Windows . 

When you first install Win¬ 
dows 3.0 on a machine, the 
Setup program gathers spe¬ 
cific information about your 
system. Among this informa¬ 
tion is the type of network 
you’re running (e.g., Novell 
and TOPS), Windows auto¬ 
matically installs its own spe¬ 
cial drivers for your network. 
It also remembers the logical 
drive to which it was installed. 
And if you set up icons for ap¬ 
plications on network servers, 
Windows saves the path names 
for those applications—com - 


Brett Glass, a frequent con¬ 
tributor to BYTE r is a pro¬ 
grammer, hardware designer, 
author t and consultant in 
Palo Alto , California. You can 
reach him on BIX as 1 [glass. " 


plete with drive letters—in 
.PIF files. This means that if 
you change the letters that are 
used to access network drives, 
you will get error messages 
when you attempt to launch ap- 
plications. Worse yet, you 
might not be able to run Win¬ 
dows at all. To avoid this prob¬ 
lem, you must first stabilize 
your network configuration 
and then install Windows. 

If you install the network or 
change network vendors after 
instal ling Windows, be sure to 
run the Windows Setup pro¬ 
gram (which appears as an 
icon in the program manager’s 
main program group) to in¬ 
stall or update your network 
driver. 

Rule 2: Put as much of Win¬ 
dows on the workstation as 
possible. 

There are three methods of 
installing Windows on a LAN 
workstation. The first is to 
install Windows on the work¬ 
station’s hard disk. This con¬ 
sumes the most hard disk 
space, but it is by far the fastest 
way to run Windows. It also 
has another advantage: Should 


the network go down, this is 
the only configuration that 
keeps running, I strongly rec¬ 
ommend this approach. 

The second method is to 
keep shared Windows files in 
a directory on the server but 
also keep files that are unique 
to each workstation on the 
workstation's local disk. The 
Windows manual (chapter 14) 
explains how to perform this 
somewhat tedious process; 
you must manually type in a 
batch file and then run it indi¬ 
vidually on each of the five 
Windows installation disks. 
You then mark all the files you 
create on the server as read¬ 
only, to prevent corruption. (I 
recommend Peter Norton’s 
File Attribute utility for this 
purpose.) 

To set up a workstation in 
this configuration, you can 
connect it to the Windows di¬ 
rectory on the server and type 
the command setup /n. This 
approach sacrifices perfor¬ 
mance for hard disk space, and 
the trade may not be worth it. 
One user reports that even on a 
386SX, it took as long as 2 


minutes to load Windows over 
ARCnet. 

The third way to install 
Windows on a LAN worksta¬ 
tion is to place both the com¬ 
mon files and the workstation- 
specific files on the network 
server. Again, you would use 
the setup /n command. This 
is the only choice for diskless 
workstation users that do not 
have a large RAM disk. Net¬ 
work overhead takes its toll in 
this mode, though; I’d advise 
against using a diskless work¬ 
station with Windows. 

Windows also has the abil¬ 
ity to speed operation in 386 
enhanced mode by creating a 
permanent swap file. It uses 
this file, which must be con¬ 
tiguous, as a virtual memory 
pool. To attain the best pos¬ 
sible performance, Windows 
bypasses DOS and proceeds 
straight to the BIOS to access 
this file, sector by sector. So, 
no matter what you choose to 
do with the other files, the per¬ 
manent swap file (which you 
can create using the swap^file 
application in the Windows di¬ 
rectory) has to reside on a local 
hard disk. 

Rule 3: Make sure you have 
Windows-compatible network 
drivers. 

Windows 3,0 is an ambi¬ 
tious product that cuts lots of 
corners and takes over much 
of your machine. For this rea¬ 
son, some low-level system 
programs, especially network 
drivers, don’t work with Win¬ 
dows. Other prog rams require 
updates. For instance, Novell 
had to update its IPX, NETx, 
XMSNETx, EMSNETx, and 
NetBIOS drivers for Win¬ 
dows. If you bought NetWare 
recently, you already have 
Windows-compatible drivers. 
But if you ’re not sure, check to 
see if the version numbers on 
your IPX and NETx drivers 
are at least version 3.01a or 
higher. 

To find out the version num¬ 
bers of NetWare drivers and 
shells, you can invoke each 
program with the / parameter 
(e.g., IPX i, NETx and 
XMSNET 0- The drivers re¬ 
port their version numbers 
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without loading. The proce¬ 
dure differs for drivers from 
other LAN vendors. 

CompuServe is a good place 
to pick up the latest NetWare 
drivers; you can download 
them from Data Library 16 of 
the NOVA forum. In all cases, 
check with your LAN adapter 
or network software vendor, 
who may be able to send you 
updated drivers. 

Rule 4: Avoid running Mi¬ 
crosoft Windows on a nondedi- 
cated server . 

Some networks—especial¬ 
ly peer-to-peer LANs—expe- 
rience problems if you run 
Windows on the server. Even 
if your server is a fast i486, 
Windows may suck so much 
wind from its sails that per¬ 
formance is no longer tolera¬ 
ble. Or, worse, Windows may 
disable it altogether. After I 
had installed Windows, the 
server on my Network OS 
LAN stopped handling net¬ 


work requests entirely. (CBIS, 
makers of the Network OS, 
should have a fix by the time 
you read this.) 

Rule 5: Load your network 
dri vers high , if at all possible. 

Several vendors produce 
network shells that can load 
themselves into EMS or ex¬ 
tended memory (e.g,, No¬ 
vell’s XMSNETx.EXE). 
Other shells will load high if 
you have a third-party mem¬ 
ory manager, such asQRAM, 
Q EMM-386, or 386Max. If 
you have these utilities, you 
should use them. Every TSR 
you load into DOS's 640K 
bytes of real-mode memory 
reduces the amount of mem¬ 
ory that will be available in 
every DOS window—even in 
386 enhanced mode. If you 
want to run large non-Win¬ 
dows applications (e.g., Ven¬ 
tura Publisher) within a DOS 
window, a memory manager 
is the only workable solution. 


One caveat, however: If you 
use a third-party memory 
manager, test it thoroughly be¬ 
fore using it with Windows on 
a regular basis, I am currently 
testing both QEMM-386 and 
386Max with Windows and 
will report on them in an up¬ 
coming BYTE review. 

Rule 6: Beware of memory, 
interrupt , and port-address 
conflicts. 

Some network interface 
cards, such as the IBM Token 
Ring adapter, have RAM buf¬ 
fers that they map into the ad¬ 
dress region between 640K 
bytes and I megabyte. This 
can conflict with Windows 1 
memory management scheme 
and can cause erratic opera¬ 
tion. To keep Windows away 
from this memory, you may 
have to add a line, such as 

EMMEx c lud e -DO 0 0- D7F F 

to the Wi ndows SYSTEM. I NT 


file. The manufacturer should 
be able to tell you if—and 
when—this line is needed. 

Another common cause of 
conflicts is a LAN interface 
that attaches to a parallel- 
printer port. Since Windows 
normally goes directly to the 
port hardware when printing 
{rather than going through the 
BIOS), it can confuse a LAN 
adapter that is on the same 
port. The solution: tell Win¬ 
dows to use the LPTx.GSl 
printer ports (available on the 
printer configuration menus). 
Designed for OS/2, this option 
forces Windows to perform 
well-behaved printer opera¬ 
tions so that your LAN can re¬ 
route them to a network print 
server. 

Are you having any trouble 
with Windows or the network 
when you move your mouse 
or use a communications pro¬ 
gram? If so, you may have re¬ 
vealed an interrupt conflict. 





ELECTRONICS 

(800)333-9343 

FAX (713) 933-0044 ■ (713) 953-7673 
P.O.Box 742571 • Houston, Texas 77274 

CM for complete information and mir 
catalog of Switching and Sharing Solutions. 
Dealer inquiries welcome. 


344 BYTE* APRIL 1991 


Circle 230 on Inquiry Curd. 

















PC-MOS 

The Multiuser DOS Platform 

For The ’90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser, multh 
tasking possibilities of advanced PCs. A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the '90s. 

But when you take a closer look, only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential. That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 


GATEWAY™ to Novell's NetWare® This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatible 

The PC-MOS alternative is clear: DOS compati¬ 
bility means your users can continue to use ail the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex¬ 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs. And no 
additional investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS. 

A Networic Enhancer 

For affordable network expansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANLink or with the PC-MOS 

PC-MOS is a trademark at The Soflware Link- All other products rslgfancad are 
trademarks of Iheir respective companies. Prkxs. polfaes and speculations subject 
to change without notice. 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 



THE SOFTWARE LINK 


1-800-451-LINK 

3577 Parkway Lane, Norcross, GA 30092 
(404) 448-5465 FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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VARS and RESELLERS: 

Ask about our Saies Support Program 







The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK. 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Hen: 

Xr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada), Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity/ 

Foi fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


BYTE 



m 


One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTE WEE# offers a money-back guarantee if you are not completely satisfied. 


□ YES! Sign me up as a subscriber to the Cream of the Crop, BYTE WEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard Q VISA 

□ Check enclosed Q Bill me 

Card# _ 

Exp_ 

Signature_ 
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One Phoenix Mill Lane 
Peterborough, NH 03458 
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Two devices can't share an in¬ 
terrupt on the IBM PC. Check 
the interrupt settings on your 
peripherals to ensure that this 
constraint is obeyed, and that 
your network card’s port ad¬ 
dress is different from that of 
any other peripheral's. Port 
300 hexadecimal, which IBM 
once documented as the port 
for prototyping boards, is the 
most common site of I/O ad¬ 
dress conflicts. 

If possible, avoid using 
IRQ2 for a network card. This 
interrupt is more complex to 
service than the others, and 
some software doesn't handle 
it properly. If you have to use 
IRQ2 and you're using Net¬ 
Ware you can install the file 
VPICDA.386 (available from 
Novell with the Windows- 
compatible shells) to ensure 
correct operation in 386 en¬ 
hanced mode. 

Rule 7: Think twice before 
accessing the same file from 
two DOS sessions in standard 
or enhanced mode. 

Any DOS program can ask 
the system to open a file for its 
own exclusive use, preventing 
all other programs from ac¬ 
cessing the file. All properly 
designed networks respect 
these requests; therefore, if 
you open a file on the server 
from one workstation, another 
program on another worksta¬ 
tion will not be able to access 
that file. 

Unfortunately, each system 
sees Windows as a single ap¬ 
plication—even though it may 
actually run several applica¬ 
tions, Therefore, if you open 
two instances of a database 
program in two separate DOS 
windows, both can access the 
same network file at the same 
time. The result can be seri¬ 
ously corrupted or lost data, I 
have lost databases that I cre¬ 
ated using ThinkTank by acci¬ 
dentally running two copies of 
the program on the same file 
from different windows. 

I hope that Microsoft will 
address this problem in future 
versions of Windows. But in 
the interim, it’s wise to keep 
track ofthe files and databases 
that each DOS window uses 


and to make sure that there’s 
no overlap. 

Rule 8: If you get stuck , con¬ 
sider going on-line for help. 

CompuServe, BIX, GEnie, 
and all the other major on-line 
services have forums that 
cover LANs and Windows. 
You can join in on the different 
conferences and post your 
problems; odds are you'll re¬ 


ceive an answer within a few 
hours. 

Worth the Effort 

I’ve exchanged E-mail with 
dozens of Windows and LAN 
users, and their opinion is 
pretty much unanimous: Mi¬ 
crosoft needs to make Win¬ 
dows less awkward to install 
on a network. The good news. 


however, was the consensus 
that Windows did perform 
well once the initial hurdle of 
installing it successfully was 
overcome. So take heart and 
roll up your sleeves: Windows 
and LANs may not yet be the 
perfect couple, but if you're 
willing to play matchmaker, 
it is well worth the time and 
effort, m 


BEYOND DOS; WINDOWS AND OS/2 

A Smaller, Faster OS/2 



OS/2 1.3 is a technical success 
but a marketing flop 


Etausla* A. Hamilton 

I walked into IBM's Boston 
office on the day of the 
OS/2 L3 announcement feel¬ 
ing like a kid coming down¬ 
stairs to see what Santa had left 
for Christmas. 1 sell software 
for OS/2, and if you don't have 
OS/2, you don't have any use 
for my software. That's a hard 
way to make a buck, because 
most of you don't have OS/2. 

So I wondered, would this 
be OS/2's big break? Would 
printing finally work? Would 
mere mortals be able to install 
it? Would IBM finally launch 
the sort of marketing extrava¬ 
ganza that Microsoft used 
with such success for Win¬ 
dows 3.0? Just as there had 
been a $50 Windows 3.0 up¬ 
grade, would there now be a 
$50 OS/2 upgrade? To drive 
home just how reasonable the 
hardware requirements were, 
would they show it running on 
a lowly PS/1? Could this “Ul¬ 
tra Slim-Fast" version of OS/2 
that Microsoft had fought so 
hard to keep off the market be 
the Windows killer? 

The answers, sadly, were 
mixed. Technically, OS/2 1.3 


Douglas A. Hamilton is the 
founder of Hamilton Labora¬ 
tories in Way land, Massachu¬ 
setts t and the author of its first 
product , the Hamilton Cshell, 
an advanced command pro¬ 
cessor and utilities package 
for OS/2 . He can be reached 
on BIX as “Hamilton ." 


is everything promised. Given 
the lackluster marketing ef¬ 
fort, though, not many people 
are likely to discover that. 

Delivers the Goods 

I have been using version 1.3 
every day, all day long, for a 
month now, and everything 
does work. It’s fast and reli¬ 
able. And because of the in¬ 
herently superior kernel facil¬ 
ities, it's fundamentally more 
capable than Windows—and 
much more appealing to pro¬ 
gram. It's a fun system to use, 
and I have no hesitation in rec¬ 
ommending it. 

The most important im¬ 


provement in version 1.3 is the 
ability to print. Since many of 
us use computers to help defor¬ 
est the planet, an operating 
system that can't print is obvi¬ 
ously at a disadvantage. No 
more. OS/2 1.3 prints prop¬ 
erly, Even the print queues 
work. Watching jobs go into a 
queue {and then actually come 
out on the printer and look like 
they were supposed to) was al¬ 
most magical. After three 
years of frustration, I guess I'd 
unconsciously given up. 

Everything is much tidier 
now. Your root directory no 
longer looks like an atom 
bomb went off after you finish 
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with the installation. Wel¬ 
come enhancements include 
the REXX script language 
{formerly included only with 
the Extended Edition), a much 
wider choice of text fonts, and 
Adobe Type Manager (ATM). 
Version 1.3 runs in as little as 2 
megabytes of RAM, although 
with memory now selling for 
$45 per megabyte, that may 
not be so important anymore. 

REXX is an interpreted lan¬ 
guage that has been enormous¬ 
ly popular in the IBM main¬ 
frame world and is now IBM's 
official Systems Application 
Architecture procedure lan¬ 
guage. Looking a little like 
PL/1, REXX encompasses 
and extends OS/2’s batch lan¬ 
guage. 

ATM is a popular extra-cost 
item under Windows 3.0 that 
comes free with OS/2 1.3. 
ATM uses outline fonts to let 
characters scale arbitrarily. 
Also, it will print exactly as it 
displays, even on dot-matrix 
printers, since ATM rasterizes 
characters for printers that do 
not have the appropriate fonts 
built in. 

Ve rsion 1. 3 ’ s pertor ma nee 
isn't much different from ver¬ 
sion 1.2's. It was good before, 
and if s good now. I measured 
some text window and kernel 
functions, and I found few 
changes in speed, l did notice a 
difference in some large Pre¬ 
sentation Manager (PM) ap¬ 
plications like Lotus 1-2-3/G, 
where the start-up limes im¬ 
proved by a few seconds. 

For a long time, OS/2 has 
been a big victor in terms of 
productivity for developers. 
Coupling these latest refine¬ 
ments with a decent selection 
of word processing, spread¬ 
sheet, desktop publishing, and 
other core applications, OS/2 
is now ready for ordinary end 
users. 

The Marketing Fiasco 
IBM's marketing is not any 
more aggressive than before. 
At the Boston office, there was 
just one machine tucked off 
in the corner running version 
1.3. The marketing represen¬ 
tative standing next to it was 


unsure just what sort of hard¬ 
ware was inside. Upgrades 
from OS/2 1.1 or 1.2 were an¬ 
nounced as free, but no one 
knew how you were supposed 
to get one. A month after the 
announcement, IBM was still 
trying to decide whether you 
needed a dealer's signature or 
just the title page from your old 
version to get the upgrade. 

Unbelievably, there’s abso¬ 
lutely no upgrade path from 
DOS. At this lime, there are 
only a few hundred thousand 
OS/2 users—and 50 million 
DOS users. You don’t have to 
be a genius to realize that if 
you want to make OS/2 a suc¬ 
cess, you have got to convert 
some of those DOS users. 

You hear all the time about 
companies spending any¬ 
where from $5000 to $15,000 
for a machine, loading it with 
all sorts of applications at 
$300 to $500 a pop, and hav¬ 
ing an employee use if all day 
long. Considering what an 
employee’s time is worth to a 
company, you’d think $350 
for OS/2 would be the least im¬ 
portant consideration. It’s a 
drop in the bucket relative to 
the other costs involved. 

Yet, over and over, people 
tell me it is a big deal. And I 
believe them. Look what Mi¬ 
crosoft’s $50 upgrade pro¬ 
gram did for Windows 3,0. Is 
there anyone who didn’t buy a 
copy? Where’s IBM’s promo¬ 
tional effort? Last summer, 
Microsoft spent at roughly the 
rate the Republicans or Demo¬ 
crats would to elect a presi¬ 
dent. IBM has run a few ads 
for OS/2, 1 admit, but you’d 
have to think hard to remem¬ 
ber if you’ve seen one, 

A Face Only 
a Mother Could Love 

Compared to Windows 3.0, 
OS/2 still presents a face only 
a mother could love. Where 
are the free games like Soli¬ 
taire or the pretty bit maps for 
the desktop? Where’s the sim¬ 
ple paint program or the (how¬ 
ever dim-witted) free word 
processor? The only applica¬ 
tions IBM and Microsoft have 
ever seen fit to include with 


OS/2, the File Manager and 
Borland’s SideKick, are both 
so tediously slow I rarely run 
into anyone who can stand to 
use them. About the only good 
thing that can be said is that 
SideKick is no longer included 
and that File Manager is a 1 it tie 
less tedious in version 1.3. 

Compare also how you 
choose your colors in the PM 
versus Windows control pan¬ 
els. PM still uses a silly ar¬ 
rangement of three sliders for 
color, shade, and amount, 
which have nothing to do with 
the decimal RGB values dis¬ 
played. Nor can you just type 
in the values you want. 

With the Windows control 
panel, you can choose from a 
set of predefined colors or 
create your own by typing in 
the values as either RGB or 
HLS (hue-1 u m i na nce-satu ra- 
tion) or by mousing around on 
a two-dimensional rainbow 
palette. To choose what you 
want to set colors for, you sim¬ 
ply click on it. No silly menus 
where you have to guess what 
an “Action Bar Outline" is. 
When you’re done, the color 
settings are saved as ASCII 
text in the initialization files, 
so you can see what the heck is 
in there. 

Anyone comparing Win¬ 
dows and OS/2 right out of the 
box is going to prefer Win¬ 
dows, The technical superior¬ 
ity of OS/2, however con¬ 
vinced we might be that it’s 
there, is simply not apparent at 
a first look. 

Sell What You’ve Got 
Just for good measure, in case 
anyone might be thinking, 
“Ah, it’s finally time to move 
to OS/2,” what do you suppose 
IBM demonstrates to potential 
customers? Is it version 1.3? 
Of course not. At the version 
1.3 announcement, the dem¬ 
onstration for the whole audi¬ 
ence was of OS/2 2.0. 

Nothing like pointing out to 
people that there’s really no 
point in bothering at all with 
version 1.3 since the “real" 
OS/2 is going to be out so soon, 
Adding insult to injury, noth¬ 
ing that they demonstrated 


that day couldn’t have been 
done on version l , 3 or even 1.2 
or L1. 

Is version 2.0 coming out so 
soon? As I write this in mid- 
January, well past IBM's self- 
imposed end-of-1990 dead¬ 
line for the first shipments of 
it, most of the betting seems to 
be that version 2.0 may be 
many months away from real¬ 
ity and that it still lacks the 
touted binary compatibility 
layer for running unmodified 
Windows 3.0 applications. 

I’ve even heard that Micro¬ 
soft is quietly advising some of 
its “strategic partners" not to 
bother at all with version 2.0 
development, claiming they 
don't think IBM will have it 
ready until the end of this year, 
only a few months before Mi¬ 
crosoft rolls out OS/2 NT 
(New Technology), the porta¬ 
ble RISC version of OS/2. 

For all its alleged market¬ 
ing prowess, IBM may have 
forgotten that first rule: Sell 
what you’ve got, not what you 
haven’t. What’s sad about this 
is that OS/2 1.3 really isafine 
product. 

Modern Realities 

OS/2 1.3 is, in many ways, the 
system we were promised back 
in the summer of 1987. It’s 
solid and fast. The hardware 
requirements are neither ex¬ 
cessive nor particularly ex¬ 
pensive. Everything works, 
and virtually every item on the 
DOS user’s “wish list"—true 
multitasking, a fast file sys¬ 
tem, a better scripting Lan¬ 
guage, and virtual memory— 
is included. 

But it’s no longer 1987, and 
there’s a lot more compel it ion. 
Windows looks prettier and 
comes with more toys to accli¬ 
mate new users. It’s cheaper 
and far less risky to develop 
for Windows since the tools 
are much less expensive and 
the market is so much larger. 
Make no mistake, OS/2 1.3 is 
very good. I use it, and I love 
it. But IBM is going to have to 
wake up soon and begin the 
marketing, promotional, and 
developer support efforts that 
arc needed to make it fly. ■ 
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FREE Software 
Instantly On-Line 

With BYTE 

DEMOLINK 



Download free demo software from top publishers directly C 


to your computer.. .for just the cost of a phone call! ^ 

BYTE DEMOLINK lets you preview software instantly by calling the \ 

telephone number in the city nearest you. All you need to access BYTE ' 

DEMOLINK is a PC, a modem and a telecommunications program. The ^ 

latest demo software is at your fingertips for your evaluation. / 


free software demos—It’s only a phone call away! \ 


\ 



I iVi I a Free Demo Download 

DEMOW 617-861 -9767* 


*Call the nearest DEMOLINK office after 6 pm for a reduced phone charge. Telecom settings: 
2400 or 1200 baud, 8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Los Angeles New York San Francisco Toronto Washington DC 

312 616 1071 213-383 9856 212-797 5620 415 - 434-4510 416 960-3187 202 - 463-4920 


Here are the software packages 
available on DEMOLINK: 

C-scape With Look & Feel 

Cscape is a programming tool for C programmers. It is a 
powerful, object-oriented interface management system that 
includes a function library and a screen designer. The C-scape 
library is an extensive collection of functions for working with 
windows, data entry screens, input validation, menus, text 
editing, and hypertext context-sensitive help. The Look & Feel 
Screen Designer is an interactive screen editor that generates 
C source code for the screens or saves them in a file callable 
at runtime. 

C-scape training is offered by Oakland Group each month in 
Cambridge, Massachusetts; Seattle, Washington; and Berlin, 
Germany, and at various times by the Oakland International 
Technical Network of companies that sell and support C-scape 
in countries around the world. 

Select the file escape .exe 

Lotus Magellan 2.0 

Lotus Magellan 2.0 lets you find, view and use all the 
information on your PC. You can view your files as they appear 
in your favorite program. 

Explore your hard disk for concepts, files, or words—regardless 
of their location or which application was used to create it 
Launch into any application by pressing a single function key to 
automatically retrieve the file. 

Lotus Magellan—instant access to all the 
information on your PC! 

Select the file magellan.exe 

Multi-Platform Zortech C++ 

Zonech’s multi-platform C++ compilers provide all the benefits 
of industrial strength C++ with the speed and code size you 
would expect from the best C compilers. 

Only Zortech can give you total portability to MS-DOS. 
Windows 3.0, OS/2, DOS 386, UNIX 386 and Macintosh. No 
matter what platform you choose a significant performance 
increase will be realized. 

What platform will you be developing on next year? Zortech’s 
quality line of multi-platform C++ products keeps your options 
exactly how they should be. Open. 

Download our demo disk and see our multi-platform tools 
first hand. 

Select the file zortech .exe 
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SmartLynx-MC 


Intelligent Eight Port 
RS 232 Micro Channel 
Adapter for PS/ 2 Systems 
and Compatibles. 

Supports AIX, UNIX, XENIX, 
QNX PC-MOS and DOS. 

Call for Special 
Introductory Offer 

1 - 800 - 553-1170 



662 Wolf Ledges Parkway 
Akron. OH 44311 
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Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook; 
1-800-553-1170 


n QUATECH 


662 Wolf Ledges Parkway 
Akron, OH 443II 

PC-AT and PC are registered 
trademarks of IBM Corp. 


Circle 243 on Inquiry Card. 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


* Two eight bit ports 

* Latched I/O 

* DMA and 1/0 Modes 

* Handshakes for 16 Bit I/O Transfer 

* Programmable timer for Interrupt 
or DMA Transfer 

* External interrupt and data transfer 
request inputs 

* List Price Below $400.00 

Call the Order Line 

1 - 800 - 553-1170 

ri6^ Wolf Ledges Parkway 
Akron, OH 44311 
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Eight Serial 
Ports 

One Board 


Quatech's E&-10G provides eight 
RS/232 serial ports in a single AT 
slot. RJ-11 modular connectors, 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. FGAT, ISA, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 
Call for our PC Interface Handbook; 

1-800-553-1170 

ItMIAJJ*! 

662 Woir Udgtt Parkway 
Akron, OH 44311 

PC-AT is a trademark or 
registered trademark of IBM Corp. 
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Communications 

Data 

Acquisition 



"PS/2 Micro Channel Interfaces'" 


C? QUATECH 


Phone: (216) 434-3154 - FAXH216M34 1409 
TELEX; 5 111-101-2726 

PC-AT, PS/2 and MicroChannel are 
registered trademarks t>f IBM Corporation. 
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2 parallel, 

2 serial, 1 board 


Quatech DSDP 402 for PC AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1-800-553-1170 

663 Wolf Ledges Rsrkway 
Akron, OH 44311 
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RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS422/RS485 asynchronous 
serial communication boards from 
Quatechl available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel, 
Call for our free 
PC Interface Handbook: 
1-800-5531170 



662 WcjJI Ledges Parkway 
Akron, OH 44311 

PC-AT, Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM CorpL 
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Digital 
I/O Board 


Single-slot Quatech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1-800-553-1170 



66;* Wolf Parkway 
Akron, OH 44311 

LabTech Notebook is a trademark of 
Laboratories Technologies Corp. 
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Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 2GMHz and a 32K 
memory at $1290, it's making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC interface Handbook 

1-800-553-1170 

Wnl! Ledges Parkway 
Akron, OH 44311 
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CATALOG SHOWCASE 


Intel Development Tools JDR Microdevices 



Choosing the right architecture for your 
embedded design is one of the most important 
decisions you face today. For successful 
embedded microcontroller development, Intel 
offers you a complete line of emulators, 
compilers and debuggers for the MCS®-51, 
MCS®-96, i960, x86, Intel 386™, 486™ 
families of Intel architectures. 

Our Development Tools Catalog lists all our 
embedded tools products in one guide. Call us 
at 1-800-874-6835. or FAX 503-696-4633 for 
your free copy. 

Intel Corporation, DTO, 5200 NE Elam 
Young Parkway, JF1-15, Hillsboro, OR 97124 

1 -800-874-6835 FAX 503-696-4633 

Circle 144 on Inquiry Cord 



Experience the JDR Difference: 

• 30-day Money Back Guarantee 

• 1-Ycar Warranty on Every Product 

• Toll-free Ordering and Support 

JDR offers quality products at competitive 
prices. Our new 100-page catalog has 
thousands of PC products, from mother¬ 
boards, monitors and cases to drives, 
controllers, integrated circuits, cables and 
connectors. Developers will find a selec¬ 
tion of test equipment, programmers and 
prototyping products. Buy with confidence 
from JDR! 

1-800-538-5000 
Mention Key #1090 

Circle 148 on Inquiry Card 


National Instruments Best Power Technology, Inc. 



Free 488-page full-color catalog describing 


IR£1 

i 

instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for collecting 
data using instruments and plug-in boards. 
Features GPIB interfaces, data acquisition and 

DSP boards, driver level software, signal 
conditioning and VXI controllers. 

S2Slt«5l*1»3 

ram* SYSTEM* 



1-512-794-0100 

r\ftt 
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FREE, money-saving literature tells you how 
to protect your computer from power prob¬ 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology's 
uninterruptible |x>wer systems, ranging from 
500 VA to 18 KVA, can protect your 
computer. Contact: Best Power Technology, 
Inc., P.O. Box 280, Necedah, Wl 54646. 

1-608-565-7200, ext. 2171 
Toll-free 1-800-356-5794, ext. 2171 
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Zericon 


Contec U.S.A. Inc. 



Factory Direct Savings 
on 

Large Format Plotters 

Zericon is the low-price leader, offering the 
following plotter lines direct from the factory. 
The Valuline series of "D" Size plotters offers 
moderate performance at 15 IPS for under 
$2,000. The Designer series offers high 
performance at 25 IPS in Multi-Pen "A-E" 
sizes; prices under $3,000. All Zericon 
products are sold with a no-risk satisfaction 
guarantee. 

40491 Encyclopedia Circle, Fremont CA 
94538 

1-800-727-8380 

Circle 307 on Inquiry Card 



Catalog of data acquisition and control 
hardware and software for IBM PC XT, AT, 
386, PS/2 computers for factory and labora¬ 
tory automation. Includes a wide variety of 
boards from simple digital I/O to complex 
multi-function analog boards for measuring 
and controlling parameters such as voltage, 
current, temperature, pressure and flow. 

• 3-year warranty 

• 24-hour delivery 

• free technical support 

• 30-day money-back guarantee 
Contec Microelectronics USA, Inc., 2010 
N. First St., Suite 530, San Jose, CA 95131 

1 -800-888-8884 FAX 408-436-0206 
Circle 73 on Inquiry Card 


BYTE Catalog Showcase 



Advertisers: 

The Catalog Showcase is the most effective low-cost way to promote your 
product line to 500,000 technically sophisticated, knowledgeable buyers of 
computer products! 


Call Ellen Perham for more details. 
603-924-2598 FAX: 603-924-2683 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1,1991. 

RATES: 1 issue—$675 3 issues—$625 6 issues—$600 12 issues—$525 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September 8. Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Brian Higgins at 603-924-2656. FAX: 603-924-2683. 



Inquiry 701. 


CUT RIBBON COSTS! 

Rennk your printer ribbons quickfy and easily Do all 
cartridge ribbons with Just one inker! For crisp, black 
professional print since 1902 You can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E-Zee Inker — $94.50 
Ink Master (Electric) - $189.00 
1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST. JANESVILLE. IA 50647 

1-800*553-2404 In IA: 319-987-2976 


Inquiry 702. 


EXTENDER: 

Attach KB/Momtor up to 600' from CPU 

COMPANION: 

Add a 2nd or 3rd KB/Monitor-600' 
from CPU 

COMMANDER: 

Control 2 to 96 CPU's with a single 
KB/Monitor 

PH0NEB00T: 

Boot or reboot PC by Phone 


FREE DEALER KIT 

CYBEX CORPORATION 

2800-H Bob Wallace. Huntsville, AL 35805 

205-534-0011 

International Fax 205-534-0010 


See our ad on page 140 


Inquiry 703. 


FREE CATALOG 

A complete source for all your computer supplies — media, 
paper, cables, furniture, software, ribbons, laser, 
cleaning, FAX supplies, accessories & more!! 

Order Bulk Disks. 100% Warranty. 25. Minimum 

5.25" DS/DD 25 c 3.5" DS/DD 45« 

5.25" DS/HD 45 c 3.5" DS/HD 99 c 

GAAN COMPUTER SUPPLIES 

186 B East Sunnyoaks Awe . Campbell, CA 95008 

Call (800) 523-1238 

8AM - 5PM. Mon-Fri, California time 


Inquiry 704. 


FOR 386, 286 & PC 

Modem 2400BPI Inc $ 69 Faxmodem 480CV9600INT $1391259 

WOK PC Memory Card $ 29 2M AT Memory Card $99 

MGP Graphic card- P/ports $ 25 16 Bits 800x600 VGA Card $ 72 

XT HQ/DO H) Controller $32 AT HQffD Card MFMiRLL $891119 

XT IX) (F/S/WG/C) $ 29 AT 1/0 (S/WG), TS/2S $1*25 

XT-KV286-12MfBoard $65/130 386SX-16U/Board $360 

38625MHz M/Board $695795 386-33 WK Cache Mfloant $890 
(Cad lor Camptets Price List 111) 

KOPEC INTERNATIONAL CO. 

838 N Glenviile Dr., Richardson. TX 75081 

Order 800-654-8008 Tedi: 214-907-1958 Fax: 214-907 1963 


ACCESSORIES 


FREE DEMOS, VIDEOS! 

Hundreds of freebies direct from top computer 
cos —working models, VCR videos, books, 
valuable info., etc. All yours to keep. Demos work 
with most systems. Send $6.99 (free p&h) tor listing 
of over 200 companies—most with 800 nos. Check 
or M.O. payable to: 

LOUIS PUCCIO 

90 CHURCH ST.. BOX 2517, NY. NY 10008 


HEWLETT PACKARD 

Buy — Sell — Trade 

Laser J* IVIID Cokx Pro (7440) 

Laser 2000 2 Mag/4 Meg upgrades HP-7550A 
Desk Jot Draft Pro OXUEXL 

Rugged Writer Draftma«er VII 

Electroetatic Plotters C1600 (D Size) 1C 1601 (E Size) 

Science Accessories Corporation Sonic Digitizers 
38* x 48* (2750) 80* x 72* (3175) 

T. E. Dasher & Associates 

4117 Second Awe S. Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 _ 


Inquiry 706. 


ARTIFICIAL INTELLIGENCE 


NeuralWorks Explorer 

NeuralWorks Explorer is a neural net tutorial 
that provides the novice user with a method of 
learning neural net theory as welt as an environ¬ 
ment in which to build practical real time applica¬ 
tions such as targeted marketing, stock prediction, 
process control and more. PC and MAC Price S99D0. 
Visa/MC accepted. University discounts available. 

NeuralWare, Inc. 

412-787-8222 


Inquiry 707. 


Software Engineer 
Do Your Own Windows! 

At last a LISP programming environment which takes advantage of 
a GUI and protected mode on the PC Software Engineer- tor 
Windows'' 30 is a complete programming environment It Includes 
a LISP-aware text editor allowing quick, easy and interactive Win¬ 
dows development Software Engineer supports DDE, GDI, the cip- 
board, dialog bones and menus Software Engmeer is priced at $249.95 

Raindrop Software Corporation 

845 E. Arapaho. Suite 105, Richardson, Texas 75081 
(214) 234-2611 Fax (214) 234-2674 

_ See our ad on page 143. _ 

Inquiry 708. 


BAR CODE 


LABELING SOFTWARE 

On EPSON. IBM, OKI dot matrix or LaserJet. Flex¬ 
ible design on one easy screen. Any format/size. 
Up to 120 fields/label. 18 text sizes to 3 N -readable 
at 100'. AIAG, MIL-STD, 2 of 5. 128, UPC/EAN. 
Code 39. File Input & Scanned logos/symbols 
(PCX)—$279. Other programs from $49. 30-day 
$$ back. 

Worthington Data Solutions 

417-A Ingalls St. Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 


BAR CODE 


BAR CODE READERS 

For PC, XT, AT. & PS/2. Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix. 
Novell. Alloy. -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls St, Santa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM. 2x16 LCD display, 32-key keyboard. Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back. 

Worthington Data Solutions 

417 A Ingalls St. Santa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC. EAN, 2 of 5. MSI, Code 39. Epson. 
Oki, IBM dot matrix text up to Vi", LaserJet up to 
2". Font cartridges not required. $179-$239. 30-day 
$$ back. 

Worthington Data Solutions 

417 A Ingalls St . Santa Cruz. CA 95060 

(408) 458-9938 _ (800) 345-4220 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2’s. all 
clones and any RS-232 Terminal. Transparent 
to your operating system Available with Steel 
wands, Lasers. Slot & Magstnpe Readers Same 
day shipping, 30-day money-back guarantee 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway. Euless, TX 76040 

(800) 648-4452(817) 571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 

• MS/PC DOS SYSTEMS 

• 9 & 24 PIN DOT MATRIX 

• H-P LASER JET7PLUS/SERIES II 

• MENU-DRIVEN or MEMORY RESIDENT 

• CODE 39. I 2/5, UPC A/E, EAN 8/13 

• BIG TEXT & BAR CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Inquiry 705. 
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BAR CODE 


BAR CODE PRINTING 

Print bar codes from your custom program. ANSI 
C routines generate and print Code39, 125, 
Codabar, UPC A/E, EAN 8/13 and supplements. 
Supports LaserJet, OKI, and EPSON and custom 
printers. Works with UNIX/XENIX, MSDOS and 
others. All SOURCE CODE included. No royalties. 
Single pattern $85. All patterns $250. 

Infinity Computer Services, Inc. 

RO. Box 269, Coopersburg, PA 18036 

Voice: 215-965-7699 BBS: 215-965-8028 


Inquiry 709. 


PC-Wand Bar Code Solutions 

Bar codes are easy with a FULL line of readers & 
printers. They plug & play with your existing systems, 
most all makes of CPU/printerAerminalfeoftware In your 
office, store, truck, factory or warehouse. Our bar code 
DOS programs print on matrix or laser printers. 30 day 
refund, 1 year warranty. 

International Technologies & Systems Corp. 

655-K North Berry St.. Brea. CA 92621 

TEL: (714) 990-1880 FAX: (714) 990-2503 


Inquiry 710. 


BAR CODE READERS 

Bar code readers designed for operating simplici¬ 
ty and reliability. PC wedge and RS232 readers 
distinguished by superior wand Portable reader 
has a large keypad and doubles as a fixed reader 
Friendly advice given. 

PACIFIC MICROSYSTEMS 

2560 9th Street. Suite 214M. Berkeley. CA 94710 

(800) 242-5271 Fax (415) 644-2731 


5-YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year limited warranty. That means you wont 
spend one cent replacing your PERCON bar 
code decoder tor five full years That's reliability 
you can count on! 

PERCON 

1710 Willow Creek Circle, Eugene OR 97402-9153 

Phone: (800) 873-7266 FAX: (503) 344-1399 


$49.95 E N V PRO $49.95 

Bar Coded Mail gets delivered faster, costs less 
Everything you need to bar code envelopes and labels 

• Certified by the U.S. Post Office 

• Works with any word processor or data base 

• tor HP LaserJet and EPSON Dot Matrix printers 

Pike Creek Computer Company 

2 Galaxy Dr , P.O. Box 9619 Newark DE 19714-9619 
To Order (302) 239-5113 Dealers call (800) SELL LOW 


Inquiry 711. 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned data looks just like it was typed ini 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond, WA 98052 

206-451-8966 


BAR CODE 


BAR CODE READERS 

Among the best and most widely used bar code 
decoders. Reads all major codes (39. I 2/5, S 2/5, 
UPC/EANZJAN, CODABAR, MSI). Connects between 
keyboard and system IBM. PS/2, MAC, DEC-VT com¬ 
patible. OS & software independent. Same day ship. 
2 Year Warranty (pen Incld) 

Large Reseller Discounts 

Solutions Engineering 

4705 Langdrum Lane. Bethesda, MD 20815 

(800) 635-6533 (301) 652-2738 


Inquiry 712. 


DATA INPUT DEVICES 

Bar Code. Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 
& others. DEC. Macintosh, AT&T. CT, Wyse, Wlang All readers 
connect on the keyboard cable & are transparent to all 9011- 
ware UPC & 39 print programs, magnetic encoders. & por¬ 
table readers are also available 

TPS Electronics 

4047 Transport. Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 713. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 

• Keyboard wedges (Internal/External) for IBM PC/XTJAT. PS/2 
and portables 

• RS232 wedges for WYSE. Link, Kimt/on terminals 

• Bar code and label printing software 

• Full two-year warranty 

• 30-Day Money-Back Guarantee 

• Extensive VAR/Dealer Discounts 

3140 De U Cruz Btvd , Suft 200/Santa Clara. CA 96054/(408) 960-1880 

800-666-4BAR FAX: (415) 623-1372 


Inquiry 714. 


TIMEWAND II 

RUGGEDIZED PORTABLE BAR CODE READER 

The TimeWand II is made with a durable cast metal case 
to give your data full protection Three memory sizes 
of 32K, 64K or 128K are available Standard features 
include a 19-button keypad and a 32-character display 
which shows the bar code that has been scanned along 
with the date and time. TimeWand II starling at $698.00. 
Call today for a free information kit. 

VIDEX, INC. 

1105 NE Circle Btvd . Corvallis, OR 97330 (503) 758-0521 
_ See our ad on page 195 _ 


Inquiry 715. 


BASIC CLIP MUSIC 


300 Songs & Sounds + 180 Pg. Book 

Besides being a fun jukebox & music source, this new 
version of The ENreR-talner teaches even more oos, 
basic, bat files, display tricks. & fun musical projects! 
Great lor beginners, yet it teaches even pros how to run 
music behind OB or C apps Includes source code, no 
royalties 35" or two 5.25" disks Money back guarantee 
Needs basic 2j 0 or later $45 ♦ $4 s&h (Europe. 
Canada & Mexico s&h=$8, others=$11. 1st class air). 
For fast visa/mc orders, call (800)727-4140 
POI Music Software, 1511 48th Si. Boudor. CO 80303 (303) 4404140 


Inquiry 716. 


CAD 


PCB & SCHEMATIC CAD-S195 

•‘EASY-PC" for single sided and multilayer boards to 
17" xT7" with up to 1500 IC’s including surface mount, 
Phenomenally fast and easy to use. Over 7000 copies 
sold Needs PC/XT/286/386 CG A/EGA/VGA Output to 
laserjet/inkjet/dot matrix printer, pen-plotter, photo-ptotter 
and NC Drill. For full info circle inquiry it or contact us 
direct. VISA/MC/AMEX accepted. DEALERS WANTED. 

NUMBER ONE SYSTEMS LTD. 

Harding Way, St Ives, Huntingdon, Cantos, England, PE17 4WR 

Tel 011-44-480-61778 Fax 011-44-480-494042 


Inquiry 717. 


CAD 


CAD-DRAWING VIEWSTATION 

Allows non-CAD users to view drawings on PCs, print, plot, 
attach personal notes, and hyper-link between files. Change 
views and layers Accurate entity representation Easy to use 

• Slrtln VIEW/DWG lor AutoCAD DWG files: $295 

• Slrlin VIEW/PLUS for DWG, DXF, HPGL and dBase $395 
Developers: ask about linkable Sirfin VIEW/LIB. Dealers 
welcome 

Sirlin Computer Corporation 

225 Lowell Road, Hudson, NH 03051 
(603) 595-0420 Fax (603) 595-7779 


Inquiry 718. 


SOFTWARE & HARDWARE 

WORD TRANSLATOR " Translates words from one 
language to another language within your favorite 
word processor software—$39.95 
VECTOR'" Quick and Easy Vectorizing of Scann¬ 
ed Images for CAD: For max size A—$495, 
A-E—$1395. 

Discount Priced PC & MAC Hardware 

WEBER MARKETING GROUP, INC 
1-800-659-3054 1-515-472-3054 INT 


Inquiry 719. 


CAD/CAM 


STEPPER MOTOR CONTROL 

FROM A PRINTER PORT! 

NEW “SK" $249 

• Controls up to six motors simultaneously 

• Linear and Circular Interpolation 

• New features to accommodate machine control 

• Easy-to-use DOS device driver. Super Manual 

• CAD-CAM interface available 

Corporation, M2? Arnold Aw 

Ability Systems ST*, 85,4338 


Inquiry 720. 


CAD/CAM Developer’s Kit 

Save months writing AutoCAD ADS or 
standalone CAD/CAM applications! 

(617) 628-5217 

Building Block Software 

PO Box 1373 Somerville, MA 02144 


Inquiry 721. 


DRAFTeasy • ONLY $399 

• Professional 3D CAD software • 

• •Common-sense" menus • Unmalched ease of use • Written In 
Assembler • Wry last and compact • Powerful features only rivaled 
by software costing SlOOO's • DXF compatible • Programmer's In¬ 
terlace lor BASIC. Pascal and C • TRY IT FOR ONLY $10 • Manual, 
tutorial, and working copy (SA/E/PLOT disabled) provided* 

COMPUTERS ETC. 

4600 Chippewa Suite 204, St. Louis. MO 63116 
Phone: 314-351-2513 Fax 314-351-7258 


Inquiry 722. 


CD-ROM 


Largest Selection and Best Price 

Microsoft Programmers Library & Drive $949. 
Computer Library $695 • Public Domain S/W $49. 
NEC PC or Mac Drive Kit S749 • Bookshelf-Best Price! 

Drives from $499 Hundreds of titles from $29 
MC/VISA/AMEX/COD, Money-back Guarantee. 
Call or write for free 120-page catalog. 

Bureau of Electronic Publishing 

141 New Road. Parsippany, NJ 07054 

800-828-4766 

THE SOURCE FOR CD-ROM 

See ouf ad on page 94. 


Inquiry 723. 


354 BYTE- APRIL 1991 



































CD-ROM 


CROSS DISASSEMBLERS 


DATA/DISK CONVERSION 


CD ROM, Inc. 

CD-ROM, WOflM, MAGNETO-OPTICAL DftfYFS, CD-ROM DISCS 
FOR IBM AMD MAC, OPTICAL COttSUlJIMG SERVICES 
'PUBUSfNG 1 OICmiBUTXW * NETWORKING 
QUALITY fTODUCIS AND SERVICES AT COMPETITIVE PRICES 
FREE CATALOG 

TEL. 303-231-9373 

1667 COLE BlYtl. SUITE m GOLO», CO BWOI 
HU: 303-231-9581, OS: 72007,544 
vtsurauu£M»rT pqs 


Inquiry 724, 


CD ROM, International 

A subsidiary of CD ROftl, Inc. 

Comptats VKtfld-widfi sales of CD-ROM product Send 
SSJOG each for IBM-based Of MAC-based products 
catalog. Catalog ind udes hundreds of CD-ROM tides. 
CD-ROM drives, WORM drives and magnetooptical 
drives International air freight daHvery of all products. 

CP ROM, International 

1667 Cote Bhd , Suite 400. Golden, CO BQ40T USA 
Tel- 303-231-9373 Rw 333 231 9581 

CompuServe 72007,544 

Inquiry 725. 


COMMUNICATIONS 


SDLC OR X.25 SUPPORT 

Use Sangoma hardware and software to provide 
cost effective, robust and easyto-use SDLC or X.25 
links from MS-DOS. UNIX, PC-MQS. etc. 

All real tirro com nnu pica ton functions performed 
by intelligent coprocessor card. 

Full function SNA emulation packages also 
available 

Sangoma Technologies Inc. 

(416) 474-1990 


Inquiry 726. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerwners coverage provides 
replacement el hardware, media and purchased 
software, As little as $49 a year covers accidents, 
Lheft, power surges and more. One call does it all. 
Call 8 am-10 pm ET. (Sat. 9 to 5} 

TOLL FREE 1-800-848-3469 

(Local 614-062-05591 

SAFEWVRE. The Insurance Agency Inc. 
Inquiry 727. 


PROFESSIONAL PC SOFTWARE 

* ANALYTIC CROSSDISIISSfMBLERS YifW TO LABEL GENERATON 

* RELDCAIABLE MACRO CROSS ASSEMBLERS 

SUPPORT FOR 8051,8040,800*5, ZB&1B0, ZBOOCL 680068056809, 
0BHC11. 68000, 6301. 6305. 1800. G5D& 65002, 9900, OTHERS 
*78043080-8086 SOURCE THANSUTON UTUTIES 

ORDER TODAY: (408) 773-8465 
._PO BOX 6T929. 5UNNYWL CA MBS 

LOG I SOFT FAX {408| 7734400 


Inquiry 730. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 

AfofB thgn fust a straight dump or ASCII tmn&er* 

Wtaid Processing,, DBMS, and Spreadsheet data on Dwk* 
or Tapes Iransfened directly into applications arming pn 
llainframtfi, Minis, Micros, Dedicuied Vibrd Processor^, 
Typesetters, and Electronic Pubfishing systems 
IBM PSI2 1 Macintosh supported 
#1 in I he translation industry! 

CompuData Translators, Inc, 

3345 Washing BM.< Suite 407, Us Angeles, CA 90010 

(213} 387-4477 1-800-825-8251 


Inquiry 731. 


CONVERT TECHNICAL DOCUMENTS 
MATH EQUATIONS 

* Convert WordPerfect documents to 
TeX. LaTeX or PageMaker 
* Convert TeX or LaTeX to WordPerfect, 
Multi Mate, Word or WordStar 

K-TALK COMMUNICATIONS, INC 

30 Was* First Are. * Columbus, OH 43301 
(614) 294-3535 FAX (614} 294-3704 


Inquiry 732. 


* America's Leader* in Data Conversion * 

DISK m DISK - TAPS m D/SK 
OPTICAL SCANNING 

WE CONVERT MORE FORMATS THAN ANYONE ELSE!!! 
IBM. DEC SAX/VMS r APPLE, VIA NG. XEROX, MBS. LANIER. 
CPT, UNO f, WordPerfect 

QUICK—RELIABLE—HIGHEST QUALITY 

NATIONAL DATA CONVERSION INSTITUTE 

5 East 16 th fih , NY. NY 10003 (212) 463-7511 


Inquiry 733. 


CROSS ASSEMBLERS 


DATA RECOVERY 



CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC. 

BOX 1312. 811 W. Fifth St. 

Lansdale, PA 19446 

Tel: 215-362-0968 Rax: 215-362-2404 


CRASHED? 

Ybur valuable date can be recovered^ 

* 95% success rate * Fast turnaround 
* Servicing Novell. DOS. Macintosh, Unix. Xenix, 

OS/2, Bernoulli and more' 

ONTRACK DATA RECOVERY, INC. 

keeping you in business is our business. 

1-800-872-2539 

Inquiry 728. 

Inquiry 734. 

CROSS ASSEMBLERS/SIMULATORS 

New unique luH-funetion simulators tor the 8096 and 
BOO 96 controllers, featuring ALL MODES of interrupts, 
plus the BSI, HSO, and AID functions. 

Vfe also support the *M8M9i B080B5, 0051/52, and ZB0 
controllers wilh ©oeeffen*. reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

£440 Kipling Si.. Sic. 206. Lakewood, CO 80215 
(303} 232-2226 FAX: (383) 232-8721 


DATA RECOVERY 

Data to*! from irt' cartridge* or 1/2' tape can be 
recovered almost every time. Yfe have helped Banks, 
Insurance Companies, Telephone Companies. Commodity 
Dealers, Hospitals, Software Houses, Government 
Departments. The fist is endless. 

Yite charge a small fixed tee tor imesirgajiDrv aid Then On a 
time and materials basis. 

The QlCPAK Cartridge Interchange People 

Vogon Enterprises Ltd. 

44 Lasaharnpstead toad, WDUnQttaei. ftstaftuc RGTi 2JO tMGuwu 

Tel 44 + {0}7347S4511 or ^90042 Fw 44+{0)734^90046 

Inquiry 729. 

Inquiry 735 


BILLIONS OF BITS CONVERTED! 

Disk Interchange Service Company 
specializes in transferring files between 
incompatible computers. Our direct 
disfc-todisk conversion service is last, 
efficient, and cost effective. 

Disk Interchange Service Company 

2 Park Drive -Wfesttord, MA 01886 (508) 692-0050 

Inquiry 736. 


THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, government agencies, 
t^w films, and companies in every industry—worldwide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si. North, Minneapolis, MW S5411 

(612} 588-7571 or (612) 520-2345 
__ FAX: (612} 588-8783 _ 

Inquiry 737. 


QUALITY CONVERSIONS 

la or Horn vtrUiaDy 

ANY TAPE OR DISK FORMAT! 

Horan Data Services converts over 2000 formats ind. 
9*M* tape. 3tM Cartridge and B\ 5*' or 3Vtr" 
diskettes Alt densities 8 most operating systems 
supported. Formats include EBCDIC. ASCII, databases, 
spreadsheets, and dedicated or PC word processors 

Call 1-800-6T7-88S5 

Hours 8:00 AM to 5 30 PM Eastern Time 
817 Main Street:, Third Root, Cincinnati OH 45£G2 


Inquiry 73B. 


IBM PC *TO* HP RLE COPY 
FASTER EASIER TO USE 

Update version uses windows: Call ter free demo! I&M 
PC <lo> HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70, 80. 200, 300, 1000, 9000s 

Oswego Software 

Box 310 708/554-3567 

Oswego, IL 60543 FAX 708/554*3573 


Inquiry 739. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 5W. 8“ disk formats & 

word processors. Dtsk-lo-disk conversions also 
availabfo Call for more info. Introducing OCR 
Scanning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd„ Dept, #B 
Buffalo Grove, it 600B9 (800) Convert 


DATABASE MGMT SYSTEMS 


SAVE TIME & MONEY! 

OCELOT2—THE SQL! is a stand alone database 
engine with a complete OBJ? compatible SQL interface 
tor developed who use BASIC. C. PASCAL or COBOL 

* packs the tyll pwr of SQL into a S^tca PC; 

• requires only 320KB RAM tor program development,. 

■ outperforms trie i?^! 

For IBM and clones: 5195 A up. Free into. 

OCELOT COMPUTER SERVICES INC* 

41502,10025 -106 Sheet, Edmonton, AB, Canada, T5J 1G7 
_ (4C3> 42F4147 _ 


Inquiry 740. 
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DISASSEMBLERS 


ttxfift jCOU/.EXE fU«: fimublt SoftwmrVft 

Automatic/—OnJy mputtouipijl filenames are required* 
Eahausriw Ifow-anaJysts dislingutert*s date from code 

Accurate*— Usas scientific methods, net i gtw»wwfc r l 
Lticaies Mn one-byt* data items in /rtsfruction areas 4 
Cfenptetei-Fiiity-iabairt 80(3)66 code. dots, directives' 
CommenUd BEOS/DOS INITs give litnctim S opereytte. 
Campmtibfe!— A$M output He is MA$M S x-competiWe 
NEWT PC-OISnQAlk 3,3 (5Vi" disk A manual) Si65 

PRO/AM SOFTWARE 

220 Cardigan Road, CentorvUte. OH 45459 
(513} 435-44B0 (9 A H -5 P H EST H-F) 


Inquiry 741. 


DISK DRIVES 


IBM PS/2 HARD DRIVES 


30MB 

MOD 30. 30-2E6 

3360 

30 ME 

MOP50Z.55SX 

450 

60MB 

MOD 50Z. 55SX. 70 

695 

12QMB 

MOD 502. 55SX. 70 

795 


New, genuine Big Blue Product with 1 yr Warranty. 
Call NOW—Same Oay Shipping hit S p ie. 

COMPUTER TECHNIQUES 

Me mm Island. FL 32953^404 
Phone (407) 453-*7S3 


Inquiry 742. 


Inquiry 743. 


DUPLICATION 


SOFTWARE DUPLICATION 

• DISKETTE & TAPE 

* CUSTOM PRINTING 

* CUSTOM PACKAGING 

• FULFILLMENT 

MEGASOFT, INC. 

P. O. Box 710, Freehold, MJ 07728 
<tU>0) 222-0400 (900j 462-7620 


Inquiry 744. 


ENTERTAINMENT 


GRAPHICS 



EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix, inkjet, and laser printers. Prints in gray 
tones or cok>f Crop box lets you print any region of the 
screen. Enlarge graphics 1 to 4 times {reduction too). 
Setup program for picking printer colors, etc $35 00 
Postpaid. Call or write for free catalog. 

UNDLEY SYSTEMS 

4257 Berwick Place, VKxjdbodge, VA 22192-5119 
tm) 590-3890 


Inquiry 753, 


HARD DRIVE REPAIR 


NEMESIS 1 * Go Master* 

Go. a game erf strategic elegance, has been h way d life in 
the Orient kx met lour thousand years Many consider Go 

to be the secret of the . 

'Wiife criess 1 j's s q&meof* 

|President of Nikko Hotels. 

Chaos Manor 1989 User's Choice Award 

ErrHE 4 too, p.E2 

Toyogo, Inc. The Leader in Computer Go. 

P0 Bn F Dept. y. Karwohu, Hi 96744 

(000) 254-1156 Of 1-0OO-TOYOGO9 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURNS CALL FOR DETAILS 

H&W micro labs, inc. 

52&-C Forest Parkway, Forest Park, GA 30050 

404-366-1600 


Inquiry 748. 


Inquiry 754. 


DOS MULTITASKING 

1 

FLOW CHARTS 


HARDWARE 




Multitasking for DOS 

MuHiDos Plus—the fastest multitasking DOS she! 

* Fully DOS compatible 

* Tailored for real-time operation 

* 4 years of proven reliability with thousands 

Installed 

* 30-day money back guarantee (*i& restocking feel 

Celt our BBS for free demo (SOB) 650-9552 
Complete software package only $99 + $2 5&H 

Nanosoft Inc, 

13 WestfiBkJ Find, Hal**, MA 01760 

(300) 878 2141 (508) 651 0091 FAX: (508) 655 8860 


FLOW CHARTING 3 

F FRfBtoiy I - Htgh resolution prim outs. 

1 1 dot matrix or laser 

■ Mufti-page Cherts. 

portraH or landscape | SSJ | 

* importtapori capo&rrttes \™y 

» 35 shapes, 10 lonfe. 4 kne aytes 

Gan A* tree demo ds*i 

PATTON A PATTON aoe^5-«H2«Li3D4 

SsriXfc Co-poi at Id« 49SCddx»niD ItoW-tH. CA5KDI/ 

arerilPWW 


COMPLETE COMPUTER SYSTEMS 

1 Wa Wai stf ■ Cu*i^n.uic4j 9tS0 4 HtlSSflaM Pries 

Mac Spte taM Uc Tlfeg of Ran,.13 Row C®* 

5mW, Vonm 4ejto#d. 2 StnH tWs, I PStteel pari. aid Had Driw 

Cortrolte Uoro-CraricECarfl AoC. H ofloKi brKIW. EJct MS 00S 4 01 

F’ittf ZB rater Snten ®* 3—ilHIRlbuMl tfflZE 386-ZSteSpaati 
(NchCate) it325 285-ttMIV System 1675, Bfc* 2tMn? Ss^fem (ItPS, 
»33l«irS^iTi(|6«tC^FJlS24 4&SMhfS7amrI^CdfitelDnly 
C575, Srsarn IJWJte *m W^MVQfr^ffiACafair^HadDrivK 
M& 40Me5E&»ifco«79 r 1DSMiqS5Zg.ZOOP*flS0a& V* 
i LAhOUUW Qvmia ftwtets. cat fa Prices 

toettn ft Wripd * P0 to (866 • Lircasfef. Cefifana !MHM8fi6 

Ptmjat. fiasi fpm PScfc r«W fa {HE} S«-Ul3 2* HUI 


Inquiry 749. 


Inquiry 755. 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 ts a professional drawing tool for 
flowcharts & org charts. Requires Microsoft 
Windows 3.0. 100 shapes auto adjust in size. 
Diagonal lines and curves. Auto line fouling and 
rerouting. Click on a shape to bring up a sub-chad. 
Move charts to other apps. via the Clipboard, Call 
for free trial disk. 

RFF ELECTRONICS 

1053 Banyan Court. I CO 90538 

Phone! <303) 683-5767 FAX: (303) 669 4989 


PRE-OWNED ELECTRONICS, INC. 

THE Independent prnvtd&f, serving [ftp Dealer. 
Pmtes5.ior.3S_ Corporate. Gfatemment, and 
Ethjcetmnat Buyer Since ?9ti5 

APPLE®* II & MACINTOSH* 5 
SYSTEMS * PARTS - EXCHANGE REPAIRS 

Caff for a Catalog 800 - 274-5343 

lul l; 617275^600 - fat 517 775-4848 

205 BURLINGTON ROAD • BEDFORD. MA 01730 


Inquiry 750. 


Inquiry 756. 


EDUCATION 


FOREIGN LANGUAGES 



as, a MS, tn COMPUTER science 

The American Inelrtute tor Computer Betences critem an 
in depth correspondence program to sam your Bachelor of 
Science and Maser of Science degrees »n Computer Science 

al home, as, subjects cqiiemd am: MSFDCSS BASIC, 

PASCAL, C Data File Processing Data Structures A 
Opeteing systems M.S. program includes subjects in 
Software Engineering and Artrficiaf Intelligence. 

AMERICAN INST, lor COMPUTER SCIENCES 

3I0I-BY Magnolia Ate South, Ste 900, Brnningham, AL 36205 

SOO-767‘2427 205-323-6191 


FOREIGN TRANSLATION 

LexfTrane: trie PC foreign; language translator 
Language independeni A translates: in both 
directions. Russian-English: custom configurations 
avgilabte. From $385. UxlScan OCR software gives 
unsurpassed scanning accuracy of foreign text 
From $795. VISA/MC 

LexITRANS 

346 TumMnne Dr. . UnfflkHfe, CA 94550 
volce/fax 415-447-059« 

Inquiry 745. 

Inquiry 751- 

ENTERTAINMENT 


GRAPHICS 



US $4945 Lotto Pro Can $59.95 

Provides what ottv&r km programs omit—exact 
analysis of hot combinations Are the ,L beat the 
lottery' f schemes any gcxxf? ts yours belter? Find 
out and bet wisely with LoitoFro. Check or MO. 

CotorVislon Consulting 

Suite 80. 7305 woodbine five.. Markham OoL 
CANADA, L3R JV7 (41® 739-7609 


YOUR PHOTOS-COLOR VGA 

Integrated Images can coiweft your photographs, slides, 
and wdeo tapes to 640 by 480 (or 330 by aOQ), 2S6 color 
images. Formats: PCX, GIF OUT and ethers S3.25 each 
for < id, $300 each for 10 or more, Ca» or write tor mono 
Mnnaflon or send $125 for dfok with sampte(s), specify 

5 25/35, PCX/GIRCUT, and 640x480^20x200 

Integrated Images Incorporated 

RO. Box 10021, Lansing, Ml 46901 
(517) 485-6636 

Inquiry 746. 

Inquiry 752* 


IBM® & Macintosh® 

Parts * Systems • Add-ons 

Shreve Systems 

This month's Special! 

3«M Karen Lana 

PS/2 55SX-031 

Bnsster Cky, LA 7TH2 

$2099.00 

8W1-227-3971 

Iritemaftonal 318-742-2700 

FAX 318-742-2799 


Inquiry 757. 


ROM BIOS UPGRADES 

Fwv— ««»cmiR^tei 

- Stool Htetete 30 - SiflXXt 360k 720K. 12 VB & 1.44 MB RDVUV 
DriH'UsfrdMtafdiK types * Suppmte ^A * NMril 5 Neteat 
Ctetd** - Lxpmskj lad awe ttte * Emmed mm leytoat! < TOfr 


«nKM 

SOCkeOO-RIOS Fax 508-683*1630 


Unlcon Softwara 

599 Canal Street. Lawrence, MA 31640 


Inquiry 750L 
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HARDWARE/COMPUTERS 


LAPTOP COMPUTERS 


MEMORY CHIPS 






TOS9092 Forth Embedded Computer 

Pricod correctly tar bulling into products this board has small 
size, low power and high level language. It interlaces to LCD 
ft keyboard and has on-board muJlrte&klng, interrupts, dual 
R5232 ports, HAM, non-*olalite EEPFtOM, PC bus and 35 
WO lines. Optional precisian AD end baliery-backsd RAM. 

A data logger can run 12 months on a small battery, Use tor 
machine -control, {Jala logging, robotics instruments and 
automation, Call or fax for details. Now $179 (25 gtyS 

The Saelig Company 

If93 Moseley flood, Victor, NY 14564 

Phone (716) 425-3753 Fhx (716) 425-3*35 


IBM CONVERTIBLE 

MEMORY-t2&K $79 256K $22S 3B4K $395 

MODEMS-Standarc $75 Enhanced $175 

CRT ADAPTER-far monitors $09 

SERIAL/PAR, .LLEL AOAPTIH-$l2Q 
MONfTORS-MonochrcMne $115 Color 5349 

COMPACT Carrying CUM $39 

ENHANCED LCO-179 BATTERY -|B9 

HARD DRlYES -20 Meg-$4B5 49 Meg-5635 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P.O. Box 4B17BZ, Garland, TX 75046 

Phone (214) 276-8072 BBS & FAX (214) 272-7920 


FREE FREE FREE 

* Near* msmory (or IBM or MAC? 

- Want to pay Itsa lowest possible pries? 

* Warn iupontjr Mrvios? 

■ warn fsea advise? 

■ Wholesale sourcel Shipping worldwide! 

* international PAX; eoumry code+402-804-6543 24 his. 7 days 

■ IrtarnationaJ Direct: country ccde+ 402-601 -42A& 24 hr?. 7 days 

* Fnw cam Free into! 

McDonald and Associates 

1-800-338-1 S31 24 HRS 7 DAYS (US.) 
1-800-242-5751 RAX LINE 24 HFIS 7 OAYS (U.S.) 

Inquiry 759. 

Inquiry 765. 

Inquiry 771 . 


LAPTOP PERIPHERALS 


MODEMS 




SC/FOX™ EMBEDDED COMPUTERS 

PC Parallel Coprocessor Plug-in Boards^ 15 MIPS aug 50 MIPS 
bur* using Ihe SGSZ 32-txt CPU or the 16*il Harris HTX ZOOQr- 
VME MfistedBlave System ConlrolliF SBC: 16 MIPS avg 7b MIPS 
burst, uses HTY ZOOO cpu. SCSI, 2 Mr, 1 ptr pong, to 640K bytes. 
SLand-AJcne Single board Computers; IS MIPS ihg BCI MIPS burst. 

[ 3U or IWxlQOmni Eurocan^iae using eilher SC3£ or HTK ZOOG 
Ideal ft* embedded reaHImo control, data acquisition, rubalcs* end 
signal processing. OEM software devatopmeni system included 

SILICON COMPOSERS INC (415) 322-8763 
208 California Avenue. Palo Alto. CA 94306 


LAPTOP PERIPHERALS 


AIrLInk WIRELESS MODEMS 


NEW LOW PRICES ON: 

* Battery Powered Printers 

* Portable Hard Drives 

* Laptop Expansion Systems 

* Back!lies AND MOREl 

Call tor free catalog 

AXONIX CORPORATION 

(800) 866-8797 


12M and 2400 Baud 

* Wireless communication tor up to 25 MILES 

* Intsrfaces to any standard asynchronous RS-232 port 

* Podntto Point, Point to Multipoint. Multipoinl to Mullipoinl 

* Interoffice, building to building, re mots indusiTiaJ 
- Frjriatjte and weatherijed versions availaWe 

■ Application asaistaricfi available- 

(408) 371-7972 TELEDESIGN 

721 Carlisle Wfey, Sunnyvale. CA 94067 System^ Inc. 

Inquiry 760. 

Inquiry 766. 

Inquiry 772. 

IMAGE DATABASE 

1 

OBJECT-ORIENTED 




IMAGE SOFTWARE & TOOLKITS 

fur High Revolution PC imaging 

The Advanced image Taalkll $25(100, StJNSHOW “C" Language Toolkit 
525000 OalatMM Protest] *99.95. SHWCASC Imape DatafciH 
550500 SUMSHOW Image fowler 53S5 00. 5UNSCAN Digital Scan- 
W 5299.00 Resolutions la 1034x760x255 Scaling. CSfuWfl. Fer¬ 
mat Ohw elisions, Priming, Marys images with Teat. Merge MulEipla 
itreges. Device drivers, more. Practical Imaging Applications horn Cul¬ 
ling Edge Sufi ware Engineering. 

Sun Country Software Publishers 

7102 llirate Road Southwest, Albuquerque, NM 97105 
505-373-2220 505-373-4443 

Mad Max 8&S 505^077-3354 


1 LAPTOP POWER ADAPTERS 

AC and DC input 

TOSHIBA INTERNAL CARDS 

Fajutatodomsi 9S007Z40(tbps, software, acoustic port 
Modems, exp: 2400 bps, acoustic or serial port Modem, 
dedicated; 2400 bps (notebooks,. T31i320DSX) Serial IO 
eaftjs: RS232, RS422, SCSI. HP1L, barcode 

Contact us for more Informalkwi: 

PRODUCT R&D Corporation (Calif.) 

805/546-9713 Fax 805/546-9716 


Improve Your Productivity 

Ge* the fads you need, all from ona source. Object- 
oriented vocabulary, examples, vendors, bibliography. 
Mo hype, np adiiorials, just compact, complete explana¬ 
tions. Source code for C 6 C + + examples i ncluded on 
diskette. Satisfaction guaranteed or your money back. 
Call Anna books al (BD0) 462-1642 or (619) 271-9526. 
Or send tor (roe information from: 

buk-werm Information Services* 

Dept 82,1B776 Bernardo Ctf. Dr.. Slfi. 110h, San DiBgg, CA 02123 

24 hr FAX’ (613) 489-0776 VISA ft MasterCard accepted 

Inquiry 761. 

Inquiry 767. 

Inquiry 773. 

INVENTORY MANAGEMENT 


MAGAZINE INDEXES 


PROGRAMMERS’ TOOLS 




dFELLER Inventory 

Business inventory programs written in rorDdifiabta dBASE 
source code 

dFELLER inventory $150,00 

Requires DBASE II or 111. PC-D0SCPM 
dFELLER Plus *200.00 
with History and Purchase Orders 

Requires dBASE III or dSASE Hi Plus (for Stockrooms) 

Feller Associates 

550 CR PPA, Route 3 V l$hpenning, Ml 49049 

(906) 486-6024 “ 


BYTE® INDEX 

BINDEX: the COMPLETE keyword index to BYTE 
magazine for IBM-compatibles. Easy-to-use, com¬ 
pact, comprehensive. Updated quarterly. 1990 & 
1991 editions $49.95 each. Tax, shipping included. 
Money-back guarantee, 

Esc 

©197 Highway E, Abrams, Wl 54101 

(414} 826-5362 


HYPER INTER FACE™ II 

Menu Creator' — An interactive WYSIWYG editor to 
generate a menu-driven user interface tor your software, 
Screen Creator' — An interactive WYSIWYG editor far 
quick and easy screen, design and a screen database 
manager lot your software. Advanced Library — Ex¬ 
tended capability tor data entry for your programs, FOR¬ 
TRAN, Pascal, C, BASIC supported. 

Jkvanpm Corp. 

PjQ Box 969. Pacific Paltsades, CA 90272 

(213) 454*3866 

Inquiry 762. 

Inquiry 766. 

Inquiry 774, 

LANS 


MAILING LIST PROGRAMS 





The $25 Network 

Try the tst iruty low-cosi LAN 

* Gunned 2 or 3 PCs, XTs, ATs 

* Uses serial pods and 5-wire cable 

* Rung ai 115K baud 

* Rung in background, totally transparent 

* Share any device, any Tile, any time 

* Needs only UK of RAM 

Skeptical? Wb make believers! 

Information Modes 

P. O, Drawer F, Denton, TX 76202 

617-367-3339 Orders 600-626-7992 


MAIL WITH MAIL MASTER. . _ 

It's genuinely easy to learn and use * Con¬ 
tains 200 pre-written letters • Uses zip 
codes to automatically enter cities and 
states * Prints labels, letters and reports • 
Eliminates duplicates * Helds unlimited 
records * Costs $99,95 

ThinkSoft Corp., 1 800-533^3466 

1220 Broadway, Suite 604, NY, NY 10001 


TLIB" 5.0 Version Control 

L 'TLIB” Is a great system" — PC Tech Journal 3JG6. 
Full-featured configuration mgmt for software profes¬ 
sionals. All versions ol your cede instantly available. Very 
compact, only changes, are stored. Chack-intaut locks, 
revision merge, branching, more. Mainframe deltas for 
Pbnsophic, ADR IBM, Unisys. DOS S139 (OS/2 6196). 

5-station LAN *41 & (OS/2 *595) 

BURTON SYSTEMS SOFTWARE 

PO Box 4156. Cary, NC 275t9 (919) 233-6128 


Inquiry 763, 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba • Zenith * NEC * Sharp 
• Epson * Mitsubishi • Compaq * Leading Edge 
* Hyundai • Panasonic * Packard Ball 
* Texas Insiruments * Fora * Tend on 
Also: Full flange of Laptop Accessories 

Computer Options Unlimited 

1? Malden Lane, Bound Brook. NJ oasos 

Phone: 201-469-7678 To order: (800) 4247678 
9-9 M-F 9-5 Sat 6 days Worldwide sales 

Inquiry 764, 


Inquiry 769, 


MEMORY CHIPS 


PRICE MEETING & BEATING! 

DRAMS 

31MM&5IPPS 

B4K x 1-tB,10 

EMK X 4--B0 

Z56K * MB, 12,101 80, 70, 60 

2S6K x d-BO 
imeg x i-ic,8Q,7aeu 

1NTEL/CY R1X/JIT MATH GO'S 

256K x 8^iasa.7D.S0 

1MEG * 8-101.80,70 
tMEG x 9-10, BD, 70, 60 
4MEG x a-BC 

4MEG x S 50 

PS/2 TYPE SIMMS 

B03S7-SX, 16. 20, 25. 33 

Modesl 30 236 

Modal 50, 55. 60, 70, 60 

CALL DRAM COMPANY 

RO Box 59012? > S F . CA 94159 

(000) 486-DRAM 

(415) 396-2957 


Inquiry 770. 


Inquiry 775. 


QuickBASIC Dialog Boxes: $95 

DiaLogic creates BAA text dialog boxes exactly li ke those 
in Microsoft’s currenl “Quick" environments. 

Low-level asssm routines * Mouse support • BASIC 
source code * Crescent Software P.O.Q. 2.12 support 
4 Fully customizable 4 Single-/Multi-tasking modes 4 
2 compression utilities 4 Supports BASIC 4.x, &x. 7.x 
4 DemoAutorial 4 1QG+ pages of doc wf examples 
aOO-DlALOG-1 viSA/MC/Check + 56 efli USA 
Dialog Software * Box 9689 At 1101 Wilson BNd. 
Arlington * W ■ 22209-OBB9 4 USA * 7D3-528-15D5 

Inquiry 776. 
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THE BUYER’S MART 


PROGRAMMERS’ TOOLS 


PUBLIC DOMAIN 


SECURITY 




Bsupport for Btrieve 6 

The "Norton Utilities" tor Btrieve users. 

Bedlt: DISPLAY, UPDATE, COPY, and DELETE, 

EXPORT SDF to dBASE 4 LOTUS RECOVER damaged Mbs, 
Edit/lnsert using Date Dicttonery. 

Banalyze: TSR Btrieve debugger, Displays info in pop-up 
window, 

Brum BUTIL replacement with Run-Time srd C source. 

Bod It/Banal yzo. $150. Brun: $159 VtSMMC/COD/PO 

800/350-2721 FAX: 517/887-2365 
Information Architects, Inc, 

pa &p* 4184. East Leasing. Mt 489S&Jie4 


HUNDREDS OF NEW PROGRAMS 

AS LOW AS $1.29. LATEST VERSIONS 

FREE CATALOG. 1-80G-292-DISK (3475) 

EVERY PROGRAM CHECKED FOR VIRUSES 

PRINCETON SOFTWARE INC. 

200 WALL STREET. PRINCETON, NJ O8SF0 


CopyControl 

YOUR POWER TO PROFIT 

* UHra secure * Cost effective * Choose where, when and 
usage rats ■ Change parameters by phone * No mesey 
dongles or special disks ■ Hard disk and LAN suppofl 
Choose the NEW Generation Copy Protection 

FREE Demo Disk end Into 

600-237-8400 ext. 212 816-034-4384 

MICROCOSM INC. 

Drawer O. Wellington MO 04097 

Inquiry 777. 

Inquiry 783. 

Inquiry 78a 

PLOT= > SOURCE.PAS 

Unique fuH-functton viewer for HPGL files and BiitomBlic code 
generate* (requires Turbo Pascal) 

PLOT- >PA5 ver, 1.0 III, 5C000 (eboul W7) plus S&H. Visa/ 
MasterCard Accepted 

DRAW With AutoCAD. DeSignCAD30, Corel Drftw, Freelance. 
Oread, etc,. .; PLOT Id 1 ito: RUN PLOT- >PAS: view, mm, 
pan, seals, cul .and ENTER: your code to ready. 

NEW: wllh source tor custom output TPU. demo programs, 
&5" and 5,25* media, manual 

Ing. Marco Sillano 

Via Masai mi is4, looiae - Rome, Halv 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 

LATEST VERSIONS 

Low as $1.50 

SOFTSHOPPE, INC. 

TEL: 800-029-2376 * 313-761-7636 

FAX: 313-761-7639 

P.O. Box 367a ANN ARBOR, Ml 481Q6 


HANDS OFF THE PROGRAM® 

0 PE HATING SYSTEM SECURITY 

Secure (Subdirectories, files, primers and Hopples 
Keyboard Jock — automatic or manual 
log PC born, program e*ec, file opens, loginsogouts 
Prevents DOS FOHMAT and moat viruses 

Drive A: Boot protection t Hard Dlafc Lock 

IBM PC or 100 ^ comp. - DOS V 34+—*0985 + $$75 &R 

SYSTEMS CONSULTING INC. 

PO BOX H1209, Pllttburgh, PA 15239 

(412) 781-5290 

Inquiry 778. 

Inquiry 784, 

Inquiry 789, 


SECURITY 





ATTENTION CUPPER USERS! 

Top quality CHpTonto 3 library from htoll&ndl 200 function# 
on index management, networking, semaphore, Complex rela¬ 
tions In 1 code line, rotation locking, mega windows, mighty 
menus, low lavet (Interrupts .. ) 50Qp manual. "One of the 
best manuals tor Clipper add-ons t have aver seen, 1 ' (Rick 
Spence) Delation brochure available. Price tor USA/GAN :550 
NL guilders (i $32i US}. VISA/MC/AMEX accepted. 

Micro Consult Nederland 

flhljng&flslarstrsalwng 78, 2343 BX ttogstgaast, Thu HBthB-rlainds 

Fax: 11 -71-156154 Tel: 31-71 -170401 


FIGHT PIRACY! 

Since 7956, ccmpanisE worldwide have been choosing At-Toch 

why no* thooe* on* ol the#* "proven leader*" 

- EYEflLOCK Copy ProHacflon 
• EVEJTTRAK Software Security 
‘ EVEflKEY Hardware ''Kay" EoftWare SoCuUiy 

Far IBM and CompalHbloa. 3d day mcnay back guaranlaa. Rwa 
into and damp dlah mvrnlablc 

Az-T©ch Software, Inc. 

30S Fail Franklin, Richmond, MO 640B5 

(800) 227-0844 Fax: (616) 776-9398 


ANTI VIRUS SYSTEM 

IMMUNIZE MSDOS COMPUTERS 100% 
INTERCEPT ALL VIRUS ACTIVITY 

Ultimate Protection by B-bii card 

Free Informal Ion, DEALERS WELCOME 

TELSTAR ELECTRONICS 

P. O, Box 217, G190AE Seek, Nether Ian da, Dept. B1 

Inquiry 779, 

Inquiry 785. 

Inquiry 790. 



SHAREWARE 




EDLIN Alternative 

Frustrated using EDUN? Switch to EdFile — A full¬ 
screen text editor with dozens of features like: 

* WP Type Edit Features * Files up lo 6 MB 

* Super Copy (Merge} * 255 Char. Lines 

* On Screen Help * Undelete Lines 

800-345-3806 (VlSA/MQ$49 50 + 3 50 S/H 
MIPS, Inc. * Sox 3072 • Hammond, LA 70404 


THE ULTIMATE COPY PROTECTION 

■ Completely Menu Driven 

■■ Defeats all Hardwiire/Sciftwara Copiers 

■ No Source Code Changes Simply 

* Multiple Layering The Best 

■ No Damaged Media Yfay* To 

* Full Hard Disk Support Protect 

. Unlimited Metering Tb^r Valuable 

» FUFF Demo Dish Sorrmine tovMfmenl 

STOPVIEW- STOPCOPY PLUS’ 

BBI COMPUTER SYSTEMS' 11 (301) B7MDB4 

141K Hurllag. m.. Silver Spring, MD 2WM FAX: (301) «b-75*5 


FREE SOFTWARE FOR IBITfclones 

Monthly, get 5 disks with 10+ latest 
programs plus catalog — FREE! Pay only 
£500 for 5/5,25* or £6.95 for 3/35" disks. 
Join today for only $19.95 membership fee and 
get your first volume of software—FREE f 

SOFTWARE OF THE MONTH CLUB® 

619-931-8111 

Inquiry 780, 

Inquiry 786, 

Inquiry 791, 

C and C+ + DOCUMENTATION TOOLS 

* C-CALL ($59} Graphic-trees ol call&rtaalled hierarchy. 

* C-CMT ($59) Create, town, update comment-btoeks fw 
each lunction, listing funclione and identifiers used 

* C-METRIC ($49} Ralh complaxily, linesfstrmsAioiTimenle 

- C-UST ($4&) List, aciton-diagram, midrmat programs 

- C-hef ($49} LocahglobaJ/param^er crose-ratorecce. 

- SPECIAL ($199) AH 5 69 DO&OS2 "ODOC" program 

SOFTWARE BLACKSMITHS INC. 

60&4 St- Ives W6y. Mississauga, ONT Canada LSN-4M1 

{416) 358-4466 

4 

Cop’s CopyLock II 

The professional software protection with 
TRUE Machine Install, Option Board safe. 
Supports DOS, OS/2, Windows and Trace, 

LINK Computer/Dancotec N.Am . 

!W‘f: +4S 312323S0 USfCAN; 800-344-2624 

Fax +45 31238446 Fax 408-023-7061 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your companyf 
Calf Brian Higgins for mono information 

603-924-3754 

or 

Fax: 603-924-2683 

Inquiry 781, 


Inquiry 792. 

PUBLIC DOMAIN 

1 

SOFTWARE/ACCOUNTING 




FREE SOFTWARE FOR IRM®/clones 

TRY US! GET 15/5.25" or 6/3.5" Disks full 
of our best selling software — FREE, Great 
games, utilities, business, educational, and 
desktop publishing, plus our 3000 disk 
catalog. Pay only $5.00 shipping/handling. 

INTER NATIONAL SOFTWARE LIBRARY 

619-031-8111 


BIT-LOCK SECURITY 

Piracy SURVIVAL 8 YEARS praxes effectiveness ol 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 
security device, Complemented by economical K£Y- 
LOK n ‘ and multFleatured COMPU-LOCK"' including 
countdown, timeout, dale encryption, and multiproduct 
prelection. (DosfUnix/Mac). Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle. Littleton, CO 80122 

(303) 770-1917 


Solomon III Software 

Integrated Accounting Software 

Top rated last 6 years 

No down time — No lost data 
Unmatched Security System 

caii Debra J. Tucker 

National Trainer, CBM Training 

4420 Hotel Circle Cl. *3501 Sen 01*90 CA 921 Bfl 

619-224-9916 

Inquiry 782, 

Inquiry 7B7. 

Inquiry 793. 
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SOFTWARE/ACCOUNTING 


SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER « PLJRCH ORD/IWNTURY 

* ORDER ENTRY * ACCOUNTS RECVABLE 

* JOO COSTING * JOB ESTIMATtNG 

* BILL OF MAFlS * SALES ANALYSIS 

* PAYROLL * ACCOUNTS PWAB-LE 

S99 ea + SAH 

dATAMAR SYSTEMS Cred; Card-C heck-COO 
4876-B Santa Monica Ave. 

San Diego. CA 92107 (619) 223-3344 


Inquiry 794. 


Worstcase Gets Evan Setter! 

Analog Circuit Simulation 

EGA-2 ElBdT-dnhc Circuil Analysis afters ihe bast Monte Carlo 
and Wbrst-Caee analyses with all this and MORE included: 

■ AC, DC, Transient * Inleracdvs/beiCh modas 

Fourier, Temperature • Fur nonDnear simulator 

■ Sine, Pulse, PWL, 3-FFM. • On Une, Real Time 

a rut EjfpPnenlial Graphics 

generators * MulHpSe plots 

Tatum Labs, Inc. 

3317 Research Pgrk Dr., B-1. Ann'Arbor, Ml 4S1« 

(313) 663-*B10 _ 


inquiry 799. 


SOFTWARE/BUSINESS 

1 

SOFTWARE/GEOLOGICAL 



DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edrl language, 
operator state, much morel Designed tor 
the PS/2* , PC. XT. AT or compatibles. 

PC's from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Ftd., Fax: 200/776-7210 

Wood way, WA 96020 USA: 600/356-0203 


GEOLOGICAL CATALOG 

Geological software for log plotting, gridding/con- 
touring, hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro¬ 
cessing, scout ticket manager, over SO programs 
in catalog. Macintosh tool Please cell, or write, for 
Free Catalog] 

RockWare, Inc. 

4251 Kipling SI Sulla 595. Wheat Biaje. CO 50033 USA 

(303) 423-5645 Fax (303) 423-6171 


Inquiry 800. 


TM 


RAINDROP 

FAST, compact PrfScm Utility for end users AND 
developers. Hardcopy as fart as 10 secs. Awerage binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate, 
colorize and more, 'CALL from user-written programs. 
Complete 9- & 24-pin dot-matrix, InkJet, and laserjet 
library $4435+13 s/h. 

ECLECTIC SYSTEMS 

810fl $i. David Cl., Sprtnglield, VA 28153 

(703) 440-0064 _ 


Inquiry 805, 


PEN PLOTTER EMULATOR 

FPUTT turns your primer into an HP pen plotter. Fast 
hhres output, no Jagged linos, \fary line width, color. 
Screen preview with zoom and pan, Stand-alone, 
background, and device driver modes, Works with most 
CAD and graphics programs. Supports most printers. 
New version 3. S119+S3 SGH, 30 day money back. 
VISA/M C/Check/MQ. 

FPLOT Corporation 

24-1 a Steinway St , Suita SOS, Astoria, NY 11103 

718-545-3505 


Inquiry 806. 


SOFTWARE/GRAPHICS 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries tor your companyl 
Call Brian Higgins for more information 

603-924-3754 

or 

Fax: 603-924-2663 


Graphics Gems 

edited by Andrew S. Glaasner 

This handbook compiles the “tricks of the trade 11 
providing practical solutions to graphics problems. 
With this essential tool you'll sava time and energy 
in your daily programming activities. 

1990, 844 pp., $49.95/ISBN: 0-12 288166-5 
Coming in July 1991 More Graphics Gems! 
ACADEMIC PRESS 

Book Mktng De*H. HM041. 1250 Strth Are,, Sin Ditto. CA &Z1EM 
CALL TOLL FREE 1-00 D-321-5068 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled B&W 
or color reproductions at your display on any dot matrix, 
inkjet, or laser printer pncl. Postscript) in up to 64 shades 
of gray or 250 colors. GflAFPLUS supports all versions 
of DOS with IBM (incl, EGA, VGA, Super VGA), Her¬ 
cules, or compatible graphics beards, LlnkablefOEM 
versions available. 159.95 

Jewell Technologies, Inc. 

4740 - 44lh Ave. SW, Seattle, WA 98116 

1 (800) 284-2574 (206) 937-1081 


Inquiry 795, 


Inquiry 801. 


Inquiry 807. 


SOFTWARE/ENGINEERING 


Mass2-MA5S & VOLUME CALCULATOR 
with MATERIALS DATABASE 

Easily calculate the volume & weight of hundreds, o! 
shapes, Never need to look up material densities again! 
Differential and proportional comparisons made 
automatically. Menu driven with online conlext sensitive 
help. Flexible input system accepts Decimal, Fractional, 
and Exponential dotation. For IBM PCs and Com¬ 
patibles with 304K free. 

DEMPSEYS FORGE, Software Division 

Rl 2 Box 4C7 f Gladys, VA 24554 


QuIckGeometry Library 

All the C geometry and DXF routines 
you expect.. .and morel 

(617) 628-5217 

Building Block Software 

60 Box 1373, Somerville, MA 02144 


FORTRAN GRAPHICS 

GRAFMATIC/PRIHTTWiATIC/PLOTHAiTlC LIBRARIES 

GFIAFMATIC-FORTRAN callable graphics Library for 
creating 2 D and 3-D graphics., contour plots and solid 
models. PFNNTMATiC and PLOTMAT1C provide high 
resolution FORTRAN callable printer end plotter drivers 
for your graphics. 

5249.95 Supports Microsolt/LaheyfflM FORTRAN compilers. 

Jewell Technologies, Inc. 

4740 44th Ave SW, Seattle. WA 90116 

1 (800) 284-2574 


Inquiry 796. 


Inquiry 802, 


Inquiry 808. 


DIGITAL DESIGNERS 

MINIMIZE YOUR LOGIC 

Karnaugh Map Solver for PC's Combinational, Se¬ 
quential, Mealy & Moore State Machine®, 2-14 
Inputs, Any (t Outputs, Sum of Products, Prod of 
Sums, JK, D, SR, and T Rip Flops, Expert Ref¬ 
erence ft Tutorial. 60 Day S Back: $110 + $5 P&N 

GOBI UBS: (407) 297-0862 


FRACTAL GRAFICS 

is a radical new drawing program tor your PC. Create 
breathtaking images and scientific models inleractive- 
ly with your mouse Add dramalic effects to any PCX 
image. Online tutorial, extensive Guidebook, and 200+ 
hsndtcn examples help you use and understand frac¬ 
tals and Chaos. Only £79, FREE Brochure! 

Cedar Software 

Rl Bex 5140, Morrisvrile, VT 05861 

(802) 866-5275 


GRAPHIC TOOLS LIBRARY 

XGUB: Vary fast. User coordinates. User defined Window 
& viewports. Circles, ellipses, ovals, sectors* polygons & 
Splines. Thick Itnea & area. Fill i hatch patterns. POLYARC 
engine. Plate and charts. Text scale, align. Screen print and 
TSR utility. All drawing and moose functions work in Super 
VGA modes, Drew in bitmaps. Modes up to 1024x735x19-256 
*195, Most H C", MS Basic 4.0-7.1. 

NOVA INC. 

SCO W Higgins Road. CALL 708-382-4111 

Hoff men Estates. IL wtos FAX 708-882-4173 

SM our atf Ofl JM0# T# 


Inquiry 797 


Inquiry 803, 


inquiry 809. 


Macintosh CAE Tools 


* Run SPICE On ALL 
Macintosh Computers 

* Unlimited Circuil SEas 

* Extensive Model Libraries. 

* Waveform Display 

* Plotting/Graphigs Output 

Intusoft 

THeteadur In low tea. P D. 


rntusott has a compete analog 
circuit simulation system In¬ 
cluding everything from Spice 
simulation using advanced 
device models to interactive 
waveform processes. Starting al 
S95 for feS pice, the complete 
system sells for under $600. 


710. San Pfedro. CA 90733-0710 
luaturud CAE iMls (213) 633-0710 FAX (213) 633-9655 


Inquiry 798. 


The Ultimate CAD/CAM Engine 

TurboGeomelry Library 3 j 0. The moeit complete tool box of 
2D & 3D routines available todayt Over 300 routines. Sur¬ 
facing. Solids. Hidden line, Volumes, Areas. Transforms, 
Porspocllves, Decomp, Clipping, Tangents & more. 30 day 
guar.. $199.95 wteource 5SH Inci. Foreign $225.00. MSfPC 
DOS 2Q+. Turbo Pascal, Turbo CL MSC. MIX CL Zortec C+ + 
VISA/MC, PO, Chk H USA lunds only. 

Disk Software, Inc. 

2116 E. Arapsiw R*L, #437, Richardson, TX 75001 
(214) 423-720S, [000) 635-77B0, FAX (214) 423-7200 


Inquiry 804. 


GRAPHICS LIBRARIES for 
C, FORTRAN, PASCAL & QuickBASIC 

* Supports VIDEO, PRINTERS & PLOTTERS- 

* Linear, log, peter, smith, bar & pie charts. 

* Scalable fonts, line lypes, marker?. 

» Multiple ptote on a page. 

* Over 100 routines with foil source coda 

* 240 page rnanuah No royalties. 

$350.00 (713) 491-2088 

Sutrasoft 

10506 Permian Dr. * Sugar Land, IX 77470 


Inquiry 810. 
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THE BUYER’S MART 


SOFTWARE/GRAPHICS 


SOFTWARE/MATHEMATICS 



Image Access 5 

Create or work with Image flies? 

Imago Access, a quick way to search, display, print 
and organize Create a data-base of pictures for 
EGA, VGA, 5514A, MSP, PCX, TIFF formats, needs 
MS-DOS. 512K. See Jerry Pournello'a recommen¬ 
dation In tnfoWortd 11/12/90, 349.95 USA, $59.95 
Overseas. Check, M.O,, P. O. Satisfaction 
guaranteed. 

Wierenga Software 

PO. Box 595, Muskegon, Ml 49443 


DERIVE® 

A Mathematical Assistant 

Makes math more inspiration a nd lose perupirahoni 
Combines (ho power of computer algebra with 2D &. 30 
ptottlrtg and a friendly menu-driven user interface. Does 
aquation solving, calculus, frlgonomstiry, vector & matrix 
algebra, and more Derive requires a PC compatible 
computer & 512 K memory, 

Soft Warehouse, Inc. 

3SIS Handing Ave., Suite 505, Honolulu, Hi &6316 

{60S) 734-5801 

Inquiry 811, 

Inquiry 817. 


SOFTWARE/SCIENTIFIC 



YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable Inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

or 

Fax: 603-324-2683 


FREE CATALOG 

A great selection of scientific software products 
for plotting, non-linear curve fitting, chemicaJ equi¬ 
librium, simulation, statistics, symbolic algebra, and 
more. Prices range from $15Q-$10Q0. Call: 

1-800-942-MATH 

Micro Math, Sail Lake City. UT 84121-0550 

Inquiry 812. 

Inquiry 818, 

SOFTWARE/LANGUAGES 



IntegrAda 

Standard Air Fores PC Ada Compilars & en¬ 
vironments for MS-DOS and UNIX, integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools. FREE demo. 

AETECH, Inc. From $795 

380 Stevens Aw.. Ste. 212 Solans Beach. CA 92075 

(619} 755-1277 Fax: (619) 755-7540 


Axum® Technical Graphics 

FREE BROCHURE 

800-548-5653 ext. 067 

Create publication-quality graphs 
quickly and easily on your PCI 

TriMetrlx, Inc, 444 NE Ravenna Blvd., Ste£tO-BY 
Seattle, WA 9B115 FAX 206-522-9159 

Inquiry 813. 

Inquiry 819, 


SOFTWARE/VOICE 


MULTI-VOICE® TOOLS 

Mulll-faice Tools Is a comptete dsvskjpment Toolkit kr Pascal 
or 'tC" (0 access ad iha fealures few mosl apwch process™ 
boards available loday, ft helps you write MULTl-UNE VOICE 
APPLICATION systems in mteulea. A number erf programming 
examples ero predicted. All programs and libraries aw delivered 
wlh source coda. 

Dialogic, R heLcwex, Pika: 5599. Watson (Single Line): S5-9 
ALSO ^liLABLE: fax Programme^ ToalkH (SiSSL Based on CAS 
spacllieatlora. VIsa/MC accepted, 

ITI Logiciel 

1705 SI. Joseph E, Suite 4. Montreal. Can. H2J INI 

(600) 567-876 5 Of (514) 861-5968 


STATISTICS 


Statistical Advisor Speaks Bngfi&h! 

Statistical Navigator Professional ' lels you describe yow 
research- goal in plain engllsh then guides you toifte ex¬ 
propriate statistical analysis. Natural language interface, 
delailad report, extensive hypertext help & pull-down men us. 
5150+s/h. 

VISA, MC, AMEX, PO H, Check. 

The Idea Works, Inc. 

GOT Jackson St., Columbia, MO 65203 

1-600-537*466$ FAX 1-314-H75-5B12 

Outside USA: 1-311-875-5827 


Inquiry 823. 


NCSS 5.x Series — $125 

Easy-to-use menus fi. spread sheet. Multiple regression. 
Ttesta. ANCVA (up to 10 factors, rap measures, 
covariance). Forecasting. Factor, cluster a discriminant 
analysis. Nonparametrics. Cross Tabulation Graphics: 
histograms, box, scalier, etc Reads ASCltfLutus, Many 
new add-on modules. 

NCSS 

32S North 1QW East, KaysVlHe, LIT B4D37 

Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 824. 


DRUMA FORTH*83 

Break the 04K barrier without speedtepice penally. 
Powerful, attractively priced. *83 Standard. 

* 1Mb+ aulomal#d memory management 

* Fmr OS interface, extensive utillltea 

* On-line documentation, ASCH/bteck Wee 

* Other products: windows, modules, profiler 

* IBM PCWOW Including 366 compallbteE 

FREE leamfutilHy disks with purchase 

DRUMA INC. 

6418 Kwy, 290 Eael Eioa. AiiSJln. TX 76723 

Orders: 512-323-5411 Fax: 512-323-0403 


Inquiry 814 



Inquiry 815, 



Inquiry 816, 

360 BYTE * APRIL 1991 


3D Surface & Mapping Software 
for your Macintosh 

Produce 5 types erf 3D surface plot and contour, dot- 
dsnsrty, shadowgram & point local ion maps. Accepts 
gridded data 6 randomly scallered XYZ values as in¬ 
pul. Also world maps to 12+ project tons showing 
coastlines, fakes, rivers, international: borders (dale sup¬ 
plied) and add your own features. 

WTC Scientific 

152 Buxton Road, Macclesfield. Cheshire SK10 IMG, UK 

Phone 4-44 625 420210 


Inquiry 820, 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Seled utility. Run as an MS- 
DOS coiwiand or CALL as a subroutine Supports most 
languages and lita types Including Btrieve and dBASE 
Unlimited file sizes, multiple keys and much morel MS- 
DOS $146, OS/2, XENIX, UNIX S2 4$. 

(702) 588-3737 
Opt-Tech Data Processing 

RQ. Box 678 — Zephyr Cove, NV 09448 


Inquiry 821. 



Inquiry 822. 


SCA STATISTICAL SYSTEM 

The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Available on DOS, OS/2 and Mac operating nysiems. 
Call today for more irifwiualkm 

Scientific Computing Associates 

4513 Lincoln Ave.. Suite IDS, Lisle. IL 60532, USA 

Phone: (TUB) 660-1666 FAX: (708) 960-1815 


Inquiry 825, 


UNISTAT-IV Statistical Package 

tt#nu/moUBB ditveo stela package (enuring n fully-hedged 
spreadsheet, i wide rengfl of etohsh cs and powerful graphics 

ExpOftAmpcin LrAu?, dBase 3(1. .DIF. Sylh. fixed and free formal 
ascti. Siring data and missing Gala handling. Full array of 2D and 
3D plot, charts and htetograms, curve and diaribufiCfl nninq Mum 
than 4b parajnefrre and nunparamalric lasls. tresslabulstiofl, 
nraakdmm, OLS, weighted, polynomial and SlepwiM nrgnesfroriS. 
dalanoedfunbalanced ANOVW. ANCCW, dCL Dame system and 
440pp user's guide available separately 
US a Canada; S39S. *DH0C Inc, Dt* ST, aniriswick Wfeods Or, EaS 
fliUiKwIck, W OBflia fel: WH254-730Q Fix: 201-254-7310 
elsewhere: t2£5. UfflSTffl Lin. Ospt BF. PO Box 3B3. F^hgale LOOflW 
N6 5UP, England. U: -44 (DQB1 flB3 7155, Fa. (OJfif 444 9S12 


Inquiry 826, 


TELECOMMUNICATIONS 


TELECOMMUNICATIONS 

Via PC Telecommunications Software turns your ex¬ 
isting PC and modem into a full blown telecom mufitea- 
ttona workstation. Send and receive messages via FAX. 
TELEX, TWX and/or MODEM all through one easy to 
use. integrated software package. 

S595,00 plus shipping—includes faxboardf 
Call i-0OCk62^6444 exl. 511 and order Via PC today! 

IDR UniCom, Incorporated 

400 STenton Avenue, Plymouth Meeting, PA 19402 

Phone: 215-625-6500 Fax: 215-825-8188 


Inquiry 827 




























































TYPESETTING 


UTILITIES 


WORD PROCESSING 


CATALOG $99.99 

Prepares typesettings ter eroding catalogues, brochures, etc,, 
both in color and BJSW. Imports text from a IhxI editor and 
inpuls cofcr video pictures directly Irom GCULUS- TO (by Cor 
oco)or Irom PCX color torma rites (mode 13h). Exports PCX 
eotor files Supports HP PaintJet and teserjet II primers. 
CATALOG requires the ustf of pua£2 Plus” (by Applications 
TechTBCjufts.) fa print. For XT or AT cpmpffetjtes with 64QK RAM 
and mouse. Speedy XT or AT when ordering. 

Backus Computer Services 

P o. 0ffi 830793, San Antonio TX 7H2B3-07B3 
(512) 433-4982 


REMOVE HARDWARE LOCKS 

Softw* riot? *fo** *» itw remov# t* hAremtm tec**. Pom eat* 
tor yarn lock at kay ctavlca to lad « tw stofen 

PGM) ItMLM CADKEY t 9900 

MICRO STATION SfiflOO PERSONAL DESIGNER 419900 

MastorCAM $260.00 Smart CAM $250.00 

TANGO PCB I W 00 GACWNCE 19900 

PWS SHIPPING AND HANDLING 

PH Om (20*) 669A6J9 FAX (2041 «W45» 

VISA and MAgtEltCAHQ WWttrtTKr 

SafeSoft Systems Inc. 

tel Kirtygtorte Way, Winnipeg, WB. Canada, H2G 3Bfi 

Inquiry 828. 

Inquiry 832. 

UNINTERRUPTIBLE POWER 

1 



HOW TO PROTECT YOUR COMPUTER 

And Make ft Last Longer 

FREE money-saving literature tells yOu I™ to prated your 
computer and make it test longer with an uninterruptible 
power supply. 50OVA Through 18HVA mOdeis from Erie world's 
largest manufacturer gf singtephjise UPS 

Best Power Technology, Inc. 

Pa Box 240 Nocedah. Wl 5+646 

Toll-Free (800) 356-S7W, Erf. TI3t 
iWroheiw: rm*t »Tm, tn. mi 


Why You Want BATCOM! 

BATCOM is a botch file compiter that trartsfarms your 
.bat files to .tore files to make them faster. BATCOM 
extends DOS with many new commands so you can 
read keyboard Input, use subroutines* and much more 

In addition, BATCOM protects your source code. No 
rdyaltresF Only $59.95. Order today! 

Wenham Software Company 

5 Burley St, Wenham, MA 01964 
(SOS) 774-7036 

Inquiry 829. 

Inquiry 833. 

UPS 


VIRUS 



TAKE THE BYTE OUT OF 
POWER LINE DISTURBANCES. 

■ Power protection for your 

PC or Network. 

■ Risk FREE Offer 

Calf for FREE UPS Selection Guide 

SOLA 

1717 Basse Rd Elk Grove Village, IL 80007 

Phone: 14MKKTRV430LA 


VIRUS ELIMINATOR BOARD 

Prevents virus infections that invade white lire system is on. 
Protects existing files Irom over 100 fewro virus infections. 
Activated prior m DOS loading. Passwotd protection- with bat¬ 
tery backup. Keyboard feck fer added MtAtofy. Dues not , 
occupy any HAM or impact system performance. For IBM 
Compatibles. Supports Novell workstations^ TsXOS only 
minutes to install Provides highest level ol system security. 
S199.95 + 45 S/H 

Information Systems for Profit 

RD Ecbl 4528, MiddteiOwn. N Y. 10840 

1-60Q-274-3007 

inquiry 830. 

Inquiry 834. 

UTILITIES 


VOICE PROCESSING 



UNIX under DOS 

Get the Feel & Power of UNIX 

ineJude awfc. cto. cp, rfiff, find, grop. fe> mate, mon* nw, 
mi, sed, sort, 4 22 others All System V and BSD 43 
options jnduded. Thorough documentation. 

THE BERKELEY UTILITIES $266 

call 800-642-0938 

OPENetwork 

Power Tools for Power Users 

215 Berkeley Place, (B2), BrooWyn, NY 11217 


NEW! VOICE PROCESSING BOARDS 

* Digital Wice Recording: 2Kbps 1 hr-IUB 

* TexHo-Spwch: Human IfeiCe Output 

- Pylsendne Signal Detection 

- VbicsMaiUAUtoAtfendantlE Mail 

- Vbfae Print br Access Control 

100% Satisfaction Guarentsed 

S599.oor,«J" Board A Sodwara 

Technologla Systems Lid. 

155 N Michigan Ate. Call 312 B38-1818 

Chicago, L 60601 Ret 312 938-1024 


Inquiry 831, Inquiry 835. 


Recover deleted files fast! 

Dish Explorer new includes automatic fife recovery Vbu 
type in Ihp deleted file's nairm Disk Explorer finds and 
restores rt Disk Explorer also whatereglty On disk; 
view, change or create formate, change a files stfiflus, 
change cMa in any sedot MS-DOS *75 US. Check/ 
Credit card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. 6. 3rd R, 

Toronto, Ontario Canada M4¥ ^S2 

(416) Wi-S 243 


COPYWRITE 

CopyWrrte 
Removes 
Copy Protection 
No more dis! 
manuals or 


US $75 


1000's of products copied!. 

QUAID SOFTWARE LIMITED 

45 Charles St E. 3rd FI, Dept B. 
Toronto, Ontario, Canada M4Y 1S2 

(416) 961-8243 Fax (416) 961-6448 


WINDOWS TOOLS 


Hermes DDE Library 

Tile Hwmas DDE Library is a powerful library M high leva 
rouhnes tor MS-Windows" programmers. Hermes provide! 
support far DDE at a much higher lover than trial proridoc 
in the Windows SDK. "for p roya m attains aPdod fmofanaa 
ly by into rating and comm urNcaling with ether Windows sp 
pS^tims. Gccn pared fa the Windows SDK. Hsmnes IfiduCft 
live code required lo imptamenl DOE by hundreds of few 
pi C‘ Hernias is priced at $295. 

Raindrop Software Corporation 

845 E, Afapaho. Suite 1D5. FtrehardSOfi, Tssas 75061 

(214) 234-2611 Fax (214) 234-267' 

_ See twr afpopapp Kg _ 


Inquiry 836- 


WORD PROCESSING 


Replace Proofreading 

Key. edit, or proof any file on you? PC with Wwti- 
Pioofer", then import to your application Hew (wo-pass 
proofing is faster, more accurate than proofreading or 
document comparator^ Single 4296. Multicopy dis¬ 
counts. Network version. 

Computer Keyes 

21929 Makati Rd, 

Woodwsy, WA 90020 


600/356-9203 
2M/776-6443 
Fax: 2D6/77&-7Z10 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European. Scandinavian, phtf rather Hindi. PW 
jabi, Bengali, Gujarati, lama, Thai, Korean. Viec, nr IPA. Fufl- 
feaiwBd muHi-languagc word processor supports on-screen 
forfegn characters and hH0 printing with no hardware 
modlficalnrs. Indudes Font Editor 4366 dot mart*; 4150 
add! tor laser; £19 derm. SfH in ULSL incl'd. Reg PC. 840K. 
graphics 30-day Guarantee MtyviSWMEX 

GAMMA PRODUCTIONS, INC 

710 WihOifre Blvd. r Suite 60S Saute Monica. CA 90401 

213I334-B&22 The 51O50G8273 Gamma Pro SNM 


Inquiry 837. 


YOUR 

SALES 

MESSAGE 


about the special computer 
product or service 
that you provide 
belongs in print. 

THE 

BUYER’S 

MART 


can help you reach 
computer professionals and 
produce valuable inquiries 
for your company! 

Call 

Brian 

Higgins 

for more information 


603-924-3754 

or Fax: 

603-924-2683 
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Circle 34 on Inquiry Cord (RESELLERS: 35] 


Circle 133 on Inquiry Cord (RESELLERS: 134] 



DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 


SIMPLE AND FAST FROM $1595. 


TEL: (416) 503-3335 
FAX: {416) 252-4084 


Mttnc 



IME COMPUTERS 

Qualify Products at Liquidation Prices 




XEROX 270011 
HEAVY-DUTY 

Laser Printer 

Equivalent to DG LDP12, 
DECLNQ1, NBt Model T2 

■ 500'Sheet offsetting stacker 
i Portrait & landscape modes 

supported 

«50,000 pp/rm>nth duty cytfe 

■ 300 x 300dpi $ AAA 

■ 12 ppm yyy 


TAKE YOUR PICK OF PC DISKS 


LETTER QUALITY AT HIGH SPEED! 

NEC Pinwriter P5300 

24-Wire Wide Carriage 
DOT MATRIX PRINTER 

■ Rugged—built for continuous use! 

■ 7 font families A Ai 

■ Built-in push jJ / 

tractor ' 

■ 360dpi 



MICROPOLIS #1654-7 
160NIB ESDI Hard Drive 

TGms • S.25"'* half-height **599 


Aiajtec IB-Bit ESDI Cmlnlfir Cards 

/DEAL FOR MICROPOLIS DRIVES 
I2322B—HD/FD DRIVE CQWTFOLLER 

■ Supports hard & floppy drives to 3S0MS (hq 

• High transfer rate — IGMb/set. rfir 

f13306—HD DRIVE CONTHOU-FR 

■ For systems with built-in floppy support D>7 


RODIME 3055 HARD DRIVE 

45MB * ST-506 interface |A| Q 
28ms • IS U * half-height lIu 


MAXTOR L XT-100 




HARD DREW 

96MB * 26ms • se$r T 
£ 

1-Yr. IME warranty 

S 299 - Internal External 




9 


FUJITSU M2444AC 

9 CR Reel-to-Reel Tape Drive 


■ Streaming & Siart/Stop modes 

■ Vacuum-assisted easy load 

■ Pertec interface ■ Rack-mounted 

■ 1600/6250 bpi, 100 ips 
11-Yr. IME Warranty 


*3499 


Call (800) 880-1911 HF3 

FAX (617) 254-0392 • BOSTON, MA ^JosurCharOE 


The Fastest80486 & 80386 
1 5 Mips. Faster Than Everex Step & ALR 



SYSTEM BOARD 1 


MODEL 

CACHE 

MIPS 

OK 

4M 

4B&33 

64K 

152 

2196 

3396 

4S&25 

64K 

11.2 

1595 

1795 

306/33 

64 K, 

03 

895 

1096 

386/25 

64K 

82 

795 

995 


'256KCacheAvaiaHe 


FEATURES 

* 64/256K wtfie Back Cache 

* Burst Mode Design 

* Shadow Ram on Video £ 0ios 

* 64MB 32 Bin Memory Expansion 

* Baby size with Eight Expansion; Slot 

* Unix, 032 & Novell 100% Compatible 
■ One Vfear Full Warranty 

* Made in USA _ 

Complete Desktop System With 
1.2 MB Floppy, HD'Boppy Controller, 
101 Keytrfri And 4MB Memory 


MODEL 

BASE 

MONO 

VGA 

466/33 

2795 


3245 

436/25 

2195 

2370 

2645 

386/33 

1495 

1645 

1895 

386/25 

V395 

1545 

1795 



| SUPER TOWER | 

$335 
Qty. 5 


• 5 Hall HL Drive Bay 
-2 Full Ht. Drive Bay 

* 250 Watt UL Power Supply 

- Dual Fans 

- Double Security Lock 

- Wheels / Caster 

- Fiom Display Panel 

- Excellence For UNIX & NOVELL Server 


■fCC, Ut * USA Approval 
■TBWW:ta»4 Ham Dtih AraUabte 


MONITOR 


VGA ... 315.00 

MULTISCAN .415.00 

SUPER VGA ., . . 345 00 


UNIVERSAL 3 :• - 5 ^ KIT 


FLOPPY . 5 00 

HARD DISK .. 5.00 


INTEL MATH-CG 


80387-20 .... .... 345.00 

80387-25 .435.00 

80387-33 .. 540.00 


DRAM 


4M x 9 - 80.300.00 

1M x 9 - 80 5900 

1M x 9 - 70.69.00 


HARD DISK 


MAXTOR 4170E 150 MB.899.00 

MAXTOR 4380E 330MB 1349,00 

MAXTOR 87S0E S50MB_1994.00 


- UPS Optional 


TECHNOLOGY POWER EHI, INC, 


47273 Fremont Blvd,, Fremont, CA 94539 
Tel: 415-623-381B Fat: 415-623-3840 


PLACE TKf ODDS LOR COOP KEAUH 


™ © 


jj 


fn 


jA'ROO 


So m 6 

L ¥!■■■ ' . 

tti lisni^ 

and other Hepetitive Strain [njuries 

CURRENTLY AFFLICT MILLIONS OF AMERICANS. 

POOR SUPPORT, AWKWARD POSTURE & BAD WORK HABITS_ 
CAN GREATLY INCREASE YOUR CHANCES OF ACQUIRING AN ISSI 


I'-I* : IV\l M -'I iruR .1 

HELPS REDUCE STRAIN ON 
SHOULDERS, NECK, ARMS* 
WRISTS Si HANDS THAT CAN 
CAUSE RSI INJURIES. 


. CCJMFOPTABLE ZD' WIDE LEATHER PALM 5 UPPO&T 



^ ( 


ERGONOMICALLY 
ENGINEERED ALL 
STEEl CONSTRUCTION 
WITH INSTANT 
HEIGHT ADJUSTMENT 
FROM 3/4 TO 1 1/2 
FITS VIRTUALLY 
ALL KEYBOARDS 
FULLY ASSEMBLED 


GROUNDED BAKED EPOXY STEEL BASE INSTALLS INSTANTLY 

Guidelines for keyboard operation included 
To learn more about RSI causes, effects and 
preventative measures using ergonomic health 
safety support systems, send $2.00 ck or mo 

Order your BD-2 Palm Support 24 hrs every day 

GUARAhIeeO FORMINCO 66 V““5 

iNcor^p^^Ti E - * EXT 522 

NY 1’600 245-0035 
EXT 522 


$9777 

<VC SHWNG 
UPS S90U N D 

H C fcf Cn?3 J CcndSf 


FORV NCO INCORPORATED -3 Reesevei’ Terroce-Sjite 522-PlctUburg-N v -1290’ 
£ Wl FORMINCO INC PATENTS PfrimiJG 
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Circle 263 on Inquiry Card 


Circle 1 13 on Inquiry Cord (RESELLERS: 1 14) 


















































Circle 204 on Inquiry Card 


Circle 68 on Inquiry Card 


Announcing an 
advance of very 
small proportions: 



mg) 



While everyone else is downsizing and simplifying 
computers and peripherals, 9-track manufacturers have 
somehow managed to buck this trend with tape drives that 
are huge and heavy or awkwardly manual loading. 

Too bad for them. Introducing the OD3210, designed 
and built by Overland Data to bring 9-track into the modern 
office. It's incredibly compact. Whisper quiet. Uses only 
45 watts. And is extremely reliable. No other drive has fewer 
moving parts. Best of all, it's surprisingly affordable. 

The OD3210 comes with a two year warranty, expert 
toll-free support, and the ODI Special Service Program. So 
call us. And find out why some of the best advances are the 
smallest ones. 

1-800-PC9-TRAK OOJ overlrhd drtr 

SmOmga. CA 



9,600-38,400 bps 
MODEM...$169 

NOW you can afford a SPEEDMODEM The CHAMP - has a raw 
speed of 300 - 9600 bps and 4:1 data compression for throughput 
up to 38,400 bps. Dynamic Impedance Stabilization- provides 
robust performance on noisy telephone circuits. The COMBO » 
adds 9600 bps send/receive, full-featured FAX with VOICE MAIL 
upgrade...total communications capability-only $279. Both come 
with a 30-day money back guarantee, 5-year warranty and made in 
USA. BYTE magazine said our 2400bps modem was "a real 
deal"*...well we’ve done it again! See for yourself... * 3 / 89 p i 02 

408732-4500 CALL NOW 800 228 6648 Fax408732-4570 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386. PS/2. LAPTOPS. COMPATIBLES 



FOR PRODUCTIVITY. PRESENTATIONS. SOFTWARE DESIGN. 
ENTERTAINMENT. LANGUAGE TRAINING. EDUCATION. MORE... 


SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also! 

VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once-more from cfisk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-dad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4,812.847). Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UL/CSA listed), and comprehensive user manual induded. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 Mon-Fri. 8 AM to 5 PM PST 
Visa/MasterCard, company checks, money orders, CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/CIF quotes. OEM configurations available. 

30 DAY MONEY BACK GUARANTEE IF NOT COMPLETEL Y SATISFIED. 


CALL OR WRITE FOR FREE PRODUCT CATALOG 


COVOX INC. 

675 Conger Street 
Eugene. Oregon 97402 


TEL (503) 342-1271 
FAX (503) 342-1283 
BBS (503) 342-4135 


HAST PS/2 & AT NSKSJ 


Failsafe Novell Subsytems 


Flawless Performance 

The power user's first choice. Ferisol’s subsystems 
offer failsafe peak performance without stretching 
your budget. DOS. OS/2, Xenix. Netware 286 & 
386forbodi AT&PS/2s. No compatibility issues. 
No problems. It's that simple. 

/ Caching Controllers / Disk Mirroring & Duplexing 
/ Torture-Tested Drives with 24-hour Bum-in 



/ GB Erasable 
Optical Subsystem 
Far Novell $5249 
For DOS $485 7 



“We hack our 
5.25” Drives 
for 5 Years!” 


Straight From 
the Box 
Integration! 


System Capacity 

Access 

Interface 

Price 1 

at! 

86MB1 

18 ms i 

rDE 

$455 

AT! 

120 MB ! 

18 ms 

ESDI 

$803 

AT 

120 MB i 

18 ms 

IDE 

$549 

AT! 

158 MB 

14 ms 

ESD1,SCS1 

$996 

at| 

200 MB 

15 ms 

IDE 

$871 , 

AT! 

213 MB 

15 ms 

SCSI 

$961 ( 

AT 

338 MB 

16 ins 

ESDI,SCSI 

$1443 

at! 

652 MB i 

16 ms 

ESDI.SCSI 

$2065 

PS/2 j 

150 MB 

14 ms 

ESDI 

i$1269 

PS/2. 

330 MB 

16 ms 

ESDI 

$1736 

PS/2 

652 MB 

16 ins 

ESDI 

$2343 


3 Drive. Controller, Cables and Software induded with Subsytems. 


Call for PehsoTs Complete Product Catalog 

800 - 447-8226 

Fax: 408-988-4431 Support: 800-228-8489 
Inicmaiional Tel: 108-988-2232 

V > 
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LOWEST MEMORY PRICING GUARANTEED 


2MB FOR IBMPS2 

• equivalent to 6450604 or 30F5360 • 5 Year Warranty 

Your Price 129®® Each 

HEWLET PACKARD MEMORY BD 

• ?Meg for HPII IIP lit or III 0 (Specify) • Expandable to 4Meg 

Your Price 138®® 


Boca Ram 5(2 0-2Meg 99** 

129** 


BOCA RESEARCH 

Boca Ram 5060 04Meg 99“ 

Boca Ram XT 0-2Meg 

BOCA AT PLUS MEMORY BD 

If BIT MEMORY BOARD FOR 2B6. 3B6 AT 

OK 8Meg Bd • 4 0 LIM Compat. • New 5 Yr. Wan • Conventional, 
Expanded & Extended Memory • Supports DOS. OS/2, UM/EMS & EEMS 
OK - 129“ 2 Meg - 229“ 4 Meg 319“ 8 Meg 499“ 


COMPAQ MODULES 

• Pad Number 113132-001 • For Compaq DeskPro 286E. 386/20E 25E 

Your Price 239®® 

INTEL COPROCESSORS SPECIAL 

80387-16 249" 80287-10 149" 

• Special Price While They Last • 


oSSWas* 

OESKPRO 
286 N. 386N 
386SX/20 
OESKPRO 
386/16 


OESKPRO 

386s 


DESKPRO 

386/20. 25 286E 

DESKPRO 

386/20e/25E 

OESKPRO 

386/33. 486/25 

SYSTFMPRO 

PORTABLE 

in 


SLT/286 

LIE/286 


PORTABLE 

386 


5t2K Kit 
1MB Module 
2MB Module 
4MB Module 
1MB Board 
2MB Board 
1MB Kit 
4MB Board 
4MB Kit 
1MB Board 
4MB Board 
1MB Module 
4MB Module 
1MB Module 
4MB Module 
1MB Board 
4MB Board 
2Md Module 


32MB Module 


512K Kd 
INTFC BO 
F'XP Bn 
2MB Kit 
1MB Module 


512K Board 
1MB Board 
2MB Board 
1MB Krt 

■urc m 

4MB Board 
4MB Ext Board 
1MB Module 
2MB Module 


COTnaq 
EqanLPart f 

113012 001 
118688-001 
118689-001 
118690-001 
108069-001 
108069 wm 
108071 001 
108070 001 
106072-001 
113633-001 
113634 001 
113646 001 
112534-001 
113131001 
113132-001 
113644 001 
113645-001 
115144-001 
116561-001 
116568001 

107331-001 
107808-001 
107811-001 
107332001 
110235-001 
110237-001 
117077001 
117081001 
117081002 
107651001 
107707-001 
107653-001 
107654 001 
108303 001 
108304 001 


t i 11 IBM PS2 (BOARDS 8 MODULES) 


tt 


PORTABLE 
T1000SE&XE 
PORTABLE Tl20Qxe 
PORTABLE T1600 
PORTABLE T3100e 
PORTABLE T3KJ0SX 

PORTABLE T3200 
PORTABLE T320QSX 

PORTA8LE T5100 
PORTABLE 15200 
DESKTOP T8500 


Added 

1MB BO 

Eqahr Part 1 

PCM-PA8311U 

Law Price 

198“ 

2MB BO 

PCT4-RA8312U 

210“ 

2MB BO 

PC 134*83060 

170“ 

2MB BO 

PC8-RA83Q2U 

150“ 

2MB Kit 

1PC9-PA8341U 

150“ 

2MB BO 

PC 154*830811 

150“ 

4MB BO 

PC15-PAB3KXJ 

450“ 

3MB BO 

PC64*7t37U 

298“ 

2MB Kit 

PCt?f*83G7ll 

150“ 

4MB Kit 

PC124*83090 

450“ 

2MB BO 

PCW*8301U 

170“ 

2MB Kit 

PC10-PA8304U 

160“ 

SMB Kit 

PC K)4*8313U 

995“ 


Equtv Part # 

7A3800MF 

ZA3800MG 


SIMM MODULES 




Memory 

IBM 

War 

IBM PS/2 Model 

Added 

Equhr Part # Low Price 

PS/2 25/286 

512K Kit 

30F5348 

39“ 

30-286. 50 & 60 

2MB Kit 

30F5360 

129“ 

PS/2 5QZ & 55 SX. 65SX 

1MB SIMM 

•450809 

69“ 


2MB SIMM 

6450604 

129“ 

(Above Instaded on Expansion Bd 1497259) 


55SX &65SX 

4MB Module 

34F2933 or 87F 9977 

369“ 

(Above Installed on System Bd) 


50,507,55SX & 60,65SX 

I 

1 

1497259 or 6450609 

499“ 

PS/2 

1MB SIMM 

6450603 

79“ 

70-E61. 061. 121 

2MB SIMM 

6450604 

129“ 

PS/2 70A21 AX1.BX1 

2MB SIMM 

6450608 

139“ 

PS/2 80-041 

1MB Module 

6450375 

108" 

PS/2 80-111.121311321 

2MB Module 

6450379 

168" 

80421. A31 

4MB Module 

6451060 

378“ 

PS/2 

2 16MB Board 

645605 OR 

390“ 

ALL 70s & 80s 

416MB Board 

34F3C77 OR 

589™ 


816MB Board 

34F3011 

949“ 

T T i_L Li T_I_LJ_IJ 11111 Mill 

RAM CH PS 

I I I I I I vf 1 ! 1 ? nVTnii 1 1 1 1 1 1 It 

Description ~ 

150NS 120NS 100NS SONS 

7DNS 


256 x 9 IBM 
IMeg x 8 Apple 
1 Meg x 9 IBM 
4Meg x 9 IBM 


24* 

61“ 

57“ 


Z248 Z286LP. 2386SX 
TURBO SPRT 386386c 
SUPER SPRT 
SX 


TM 

I DELUXE Up lo 3 Meg |EMS)4 0OS/? Back up base onnn 
mem ory & expanded A/or extended memory Uses 256K D RAM Jj3 uu 
RAM MOB 08MG capaaty base extended or expanded memory any comb 
nation Comortblc w/Lotus kid Mcmsotl EMS40EFMS Sucoons^ ^,. 
Mutt) tasking & DMA Midti Taskaig n hardware Uses tMG D RAM 1 
RAM 10000 010MB extended or expanded memory Compatible 
with Lotus. Intel. Microsoh EMS 4 0 Uses 1 MB [VRAM 1 /^ uu 


64 x 1 
64 x4 
256 x 1 
256x4 
1 Megx 1 




m 


06 




LASER JET 
II & UO 


CANON LBP 
811 811R. Bill 


IBM LASER 
MOOEL 4019 


Memory 

HP 

War 

Added 

Eqiuv. Part « 

Low Prico 

1MB Module 

334438 

09" 

2MB Module 

334448 

130“ 

4MB Module 

33445B 

220“ 

1MB Module 

33474A/8 

90“ 

2MB Module 

33475A/B 

130“ 

4MB Module 

N/A 

238“ 

1MB Module 

N/A 

98“ 

2MB Module 

N/A 

140“ 

4MB Module 

N/A 

230“ 

1MB Board 

1039136 

148“ 

2MB Board 

1039137 

191“ 


— OVERSTOCKED. 

WMj# 1111! 

i/^C 


• 65MB per minute 

• Wangtec 5099EN24 drive 

• Controller • Menu driven • Software 

• DC600 cartridge • Easy installation _ 

List 999“ Your Price 429* 

Wangtek 40MB backup works off floppy cootroHer 


200 WATT POWER SUPPLY 


.QUANTITIES LIMITED. 


• 14CPS Letter Quality 

• Manufactured by Silver Reed 

• IBM Centronics Parade! Interlace 

• New 90 day warranty 

List 1149 “ Your Price 99* 

12 CPS version lor 79“ 6 n Cable 



.CALL 800-645-7762 — 

71 MEG HARDDRIVE 


• MenScnbe 3085 

• MEM TOMS V? Height 5’A" 

• Works off XT or AT Harddnve Controler 

• 6 Month Warranty 

List 899“ Your Price 349“ 


tt 

• Direct AT Replacement • UL Appr 
11Q/220V • 4 Drive Connectors 

List 99“ Your Price 49 s * 

150 Watt tor XT 49“ 


• MicroSaence 612 • V? Height S%* 

• MFM 6 Month Warranty 

List 299" Your Price 89®® 

w/8 Bit Controller Add 


f*' 

CANON FLATBED SCANNER IX-12F 

• 300 DPI • 16 Secs per page • 32 Level Gray Scale • 1 year warranty 

• Ready lo go Interface card and cable included 

List 1595 Ybur Price 799* w/o Interface 499" 

OPTIONS: OCR 199“ PC Pawl By Z Sofl 165 79“ Sheet Feeder (also works w/HP) 299“ 


10 MEG HARDDRIVE |||]| 1116 BIT HARDDRIVE CONTROLLER 

afe • Western Digital 1003MMI • 2 1 Interleave 

• Works with all MFM Harddnves 

List 199" Your Price 39°° 10 lor 30“ ea 

^ W tor 69“ each WO 1003 MM? same wrth floppy 8! 

—: 5 


m 


Fax Only Card 


• Automatic Group III Digital Fax • Bkg operation • Send text, screen images, 
scann pages • Hayes compat modem built on • Fax 960077200/4800/2400 

• Software telephone cord „ . mnnm 

• New. factory scaled List 695 YOUr PriCC 149 00 


::MODEMS: 


e • Monitor Speaker with Vblume Control 

• 2400300 Baud Transmission Rale • Addressable COM 1.23.4 

• Compatible w/lBM PC. XT. AT & Compatibles • 2 Yr Manu Warranty 

• Fid Duplex Operation • Complete w/Software • Auto Dtal/Aulo Answer 

81“ External 89“ 


INTEL COPROCESSORS |||§ SEAGATE HAROORIVE 


I Bit 

5MH/ or less 
8MH/ 


8087 
8087? 

80871 1QMH/ or I 

16 Bit 

80287 6MH/ 

80287 8 8MH/ 
8028710 10MH/ 

80C28712 Laptop 


32 Bd 


79“ 

8038716 

16MH/ 

299“ 

104“ 

8038720 

20MH/ 

349“ 

179“ 

8038725 

2SMH/ 

449“ 


8038733 

33MH/ 

549“ 

124“ 

80387SX 


290“ 

109“ 

80387 SX20 


320“ 

149“ 

80287 XL 


190“ 

199" 

80287 XU 


204“ 


MITSUMI: 360K W HI 5Vk 
1.2 Meg 5% Grey Face 
720K 3Vr* Dnve w/5VSi' mounting 
1.44 Meg 3Vi ‘ Drive m/5%' moun 
360K landon TM100-? FuM HI (The original IBM) 


59“ 


bssh i wwi wwrnTf P : 

FOR HARDDRIVE S 

IDE Controller 39" 8 Bd WD Controller 

16 Bit WD Controier 2 1 109“ 16 Bit Everex HD/Ttoppy 1.1 

FOR FLOPPY* Super Floppy Controls 12.360k, 720K & 144 Onves 




AT KIT XT KIT 

ST157A 

45mB 28msec 35’ IDE 

S229 

ST1102A 

89mB 19msec 35“ IOE 

S389 

ST1144A 

l2SmB 19msec 35’ IDE 

5489 

ST1239A 

?!0mB 15msec 35" IOE 

5799 

ST225 

20mB 65msec 

5199 5249 

ST73W (RLL) 

30mB 65msec 

5219 SETS 

ST251-1 

42mB 28msec 

S249 $319 

STZ77R 1 (RLL) 

65mB 28msec 

5339 5309 

ST4096 

80mB 28msec 

5549 5599 

ST4144 (RLL) 

120mB 28msec 

5649 $699 


UU 


14- VGA MUUISCAN 1024 X 768 28 Dot • New 1 Yr Wart 389“ 
14-VGA DEMO 640 X 480 31 Dot • 3 Mo Warr • Looks New 289- 


40 Meg 18 Mil Sec 349“ 100 Meg 18 Mil. Sec 

200 Meg 18 Mil Sec 849“ 


EGA Card 

MonoGrapbcs (Hercules Compatible) with Par Port 
Color Graphics (Hercules Compatible) with Par Port 
Mono Card Text Only 
VGA Card 1024 x 768 (256K Exp 512K) 

STB mono/color card 


ORDERS ONLY 

800 - 654-7762 

TECHNICAL / CUSTOMER SERVICE / ORDER SIXTUS: 

702-294-0204 

FAX 702-294-1168 


• WE ACCEPT INTERNATIONAL ORDERS 

• WE ALSO PURCHASE EXCESS 
INVENTORY—FAX OR CALL 

• NO SOFTWARE RETURNS 

ALL PRICES FINAL 


NO SURCHARGE FOR MC/VtSA 

TERMS' 

MC • VISA • AE • COD CASH • NET 


• coo a 

Mb 38 Days 
r 31 Oays - EXCHANGE ONLY 



SE HABLA ESPANOL 


684 Wells Road 
Boulder City, NV 890 



mess SUBJECT TO CHANGE 
SHIPPING (min 8®) UPS 
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Circle 285 on Inquiry Card 





EXPANSION- 
BOARDS 
FOR ALL PC’S 


UNIVERSAL ORDER 800-678-8648 

MEMORY PRODUCTS FAX 714-751 -2023 

15411 REDHiLl AVE SUITE B TUSTIN CA 92680 


WE ACCEPT VISA/M C/AM EX 
PO'S FROM QUALIFIED FIRMS UNIVERSITIES 
AND GOVT AGENCIES WESHIP COD 
OPEN M-F 7AM 5PM SAT 8AM 2PM 

20% RESTOCK FEE NONDEFECT RETURNS 


6450604. . S/39 

2MG MODULES FOR 
55SX, 502, 70E61/121 

6450606 . SI 49 

2MG MODULE FOR 70A21 

64503/9 . $247 

2MG FOR 80-111/311 

6450375. . $135 

IMG MODULE FOR B0-O41 

3473933 . $399 

4MG MODULES 

3075360. . $149 

2MG KfT FOR 30-286 

6450605., . *,$460 

2-BMG BOARD W/2MG 
MODEL 70 800 

6457060 . £550 

4 MG FOR 80-A21/A31 
3473017 $649 

4 16MB BOARD W/4MB 
MODELS 70&80 


4X9-80 NS . S3E 

1X9-7QNS . $59 

1X9-80NS.., . $53 

1X9-1OONS . $52 

1X9-120NS . $51 

256X9-60NS . S29 

256X9-70NS . $24 

256X9-00NS . $19 

256XSM OGNS .. $17 

256X9*120NS„ . ,.,,$15 

MAG/AMiGA 

SIMMS 

lX8*aONS.». . S62 

1X8-1 OONS . $55j 


IMG . 


IMG . $99 

.. $165 

.. $295 

SERIES IIP & 3 

MG,.™ . $100 


$199 


IMG MOD* . ***..$1 

4MG MOD. 

IMG DRD 
4MG BRD. 


1 MG X 1 


1MGX1-80NS,*,.,* 
1MGX1-100NS .. 
IK 


256X1-70NS, 

256X1-SONS..*..$1.99 

256X1-100NS.„„$195 

256XM20NS, ..,..*$1.85 
256X1-1 SONS $ 1.50 


64X4-120NS.$2.25 

64X4-1 OONS.$2.50 

64X4-80NS.,,,.-—-S2-95 


64X1-150NS . $1.05 

64X1-120NS...* . $1.50 

64X1-1 OONS ... $200 

STATIC COLUMN 

256X1-100NS . .,$2.50 

256X1-80NS . $3.00 

256X1-70NS . ,,$3.95 


IHLIIT 

— 1 

2CB7-8. 

.,.$169 

2G87-10. 

..$199 L 

2C87-12 ... 

...$255 f 

2C07-2O. 

..$289 | 

CYRIX 

1 B3D87-16,.. 

. $209 r 

[ 83067-20... 

.,$329 1 

1 83087 25... 

..$429 m 

1 83D87-33... 

.,$519 h 

NEW CYRIX \ 
I FOR386SX \ 

1 83S8716,,, 

,,$270 L 

| 83S87-20... 

..$350 I 

INTEL 

8067-2**+**., 

,$115 

00287-8. 

,$179 

BO287-10... 

,$179 

eo2a7XL.„. 

.$220 | 

00387-16... 

.$305 

80387-20... 

.$350 

60387-25,,. 

$450 

00387-33... 

.$549 ■ 

60387-SX... 

..$299 

- A 


BOCA RAM AT„$119 

T0 2MG EXP FOR AT h S 
BOCARAM XT..$119 
UP TO 2MG EXP FOR XT’S 
B OC ARAM. AT/I 0+ 




FULL LIM 4.0 POWER FOR 
WINDOWS OS/2 UNfX 


RAMpAT_..$129 


2-6MG LIM 4.0 PC/XT/AT 

PS/2-16.*„**„„.$199 

2-8MG MDL 5Q h 60, 55SX 


1-16MG MDL70&80 
USES 1,2 OR 4MG 
PS/2 SIMMS 


^MG FORT1GG0SE/XE.$28^ 

2MG FOR TlOOOSE/XE,$3l41 

2MG FOR T1200XE . $183 

2MG FOR T1600 . *$193 

2MG FOR T31Q0SX . $183 

4MG FOR T3100SX . $469 

2MG FORT3100E. . ..,$183 

2MB FOR T3200SX,.....$ 183 

| 4 MB FOR T3200SX, . $489 

3MB FOR T3200. . $274 

2MB FOR T5100 . **$193 

2MB FOR TS50G . ...$183 


AST 6PAK266*** $119 
WITH 4MGS $329 


INTERNATIONAL ORDERS ACCEPTED 
5 YEAR WARRANTY ON ALL PRODUCTS 
CALL THE PC UPGRADE SPECIALISTS !!! 


BOCARAM AT PLUS 
2-8MG UM 4,0 
ONLY $119 2MGS227 


3.5* FDD 

FOR COMPAQ ONLY 
t/3 HEIGHT 
ONLY $129 


AST 

RAMVANTAGE 

UPTO3MG 
EXTENDED MEMORY 
W/12BX ONLY $47 


UNICORN - YOUR I.C. SOURCE! 


COLLIMATOR PEN 
(INFRA-RED) 



LASER DIODE 
(INFHA-RED) 



LASER DIODE 
(VISIBLE-RED) 


■ Output: 2.5 mW (max.) 

- Current; 90-150 mA 
p Operating Voltage: 2.2-2.5V 

• Wavelength; a20nm 

p Collimation: .IBmrad (typ,J 
p Size: 11 mm diameter 

STOCK # PRICE 

SB1052 $39.99 

• Output 10 mW (max.) 

• Current; 90-150 mA 

• Operating Voltage: 2.2-2.5V 

• Wavelength: 320nm 

STOCK # PRICE 

SB1053 $9*99 

• Output 5 mW (max.) 


POWER SUPPLY 



• Input: 1l5/23Qv 

- Size 7" L x 5V7 W x Th H 

• Output: +5 volts @ 3.75 amps 

• Output: +12 volts @ 1.5 amps 

• Output; -12 volts @ .4 amps 

STOCK # PRICE 

PS1003 $19.99 


LASER DIODE 
(VISIBLE-RED) 



* Output; 3 mW 

* Current: 55-100 mA 

* Operating Voltage: 2.3-3.0V 

* Wavelength: 67Qnm 

STOCK# PRICE 

LS920Q $49.99 


EPROMS 


1 STOCK# 

1*24 25-99 

100+ 

STOCK * 

1*24 25-99 

1004 1 

1702 

4.53 

4.3B 

392 

2764A 

3.49 

3.32 

2.99 

2700 

6.49 

6.17 

5.55 

TMS25&4 

5,79 

5,50 

4,95 

2716 

3J29 

3.13 

2.62 

27C64 

3-29 

3.13 

282 

2716-1 

3.7t 

3.60 

3,24 

27120-29 

4.99 

4.74 

4.27 

TMS2716 

5.79 

5.50 

4.95 

2712B 

4.79 

4.55 

4.09 

27016 

3.99 

3.79 

3.41 

27126A 

4,79 

4.55 

4.09 

2732 

4.19 

3.95 

3.58 

27C120 

4.79 

4.55 

4.09 

2732A-2 

3.79 

3,60 

324 

27256-29 

5,29 

5.03 

4,53 

2732A 

3.69 

3.51 

3.16 

27256 

4.79 

4.55 

4.09 

2732A-4 

3.19 

3.03 

2.73 

270250 

429 

4,00 

3,07 

TMS2532 

5.79 

5.50 

4.95 

27512*20 

6.49 

6.17 

5.55 

TMS2532P 

1.99 

■ 39 

1.70 

27512 

[iSi' 

5.59 

512 

27C32 

3.79 

3.60 

3.24 

27C512 

599 

5.69 

5.12 

2764-20 

4.29 

4,06 

3.67 

27C1024 

12,99 

1234 

11,11 

2764 

3.99 

3.79 

3.41 

63764 

13.99 

1329 

11.96 

2764A20 

3.99 

3.79 

3.41 

63760 

12.99 

12.34 

11 11 



LASER DIODE 
(VISIBLE-HED) 



• Current: 65- 100mA 

• Operating Voltage: 1.75-2.2V 

• Wavelength: 780nm 

STOCK # PRICE 

LS022 $19*99 

• Output: 4 mW {max.) 

• Current: 20 mA 

• Operating Voltage: 2.2-3.CV 

• Wavelength: 665nm 

STOCK # PRICE 


LASER 

POINTER 



LS3200 $99.99 



CORK 

LECTR0NICS 


• Output 35 mW 

■ Wavelength: 670nm 

• Power Supply; 2xAAA 
Batteries (Included) 

• Beam 1 Approx. 3" 

@103 yards 

Quantity Discounts Available 

STOCK n PRICE 

LS POINT $199.99 


DYNAMIC RAMS 




■ STOCK * 

1-24 25-59 

10th- 

STOCK# 

1-24 2Eh99 

100+ 

MK4027 

.59 

.56 

.50 

4464-100 

2.99 

2.34 

2.56 

4116-120 

1.39 

1.32 

1.19 

4464-120 

2.79 

2.65 

2.39 

4116-150 

.99 

.94 

-65 

4404-150 

2.29 

2.13 

1.96 

4116-200 

.89 

.as 

,77 

41250-60 

2.99 

2.34 

2.56 

4110*250 

,59 

.56 

.50 

41256*80 

2:79 

2.65 

2.39 

4164-100 

1.89 

1.60 

1.63 

41256-100 

1,99 

1.39 

1,70 

4104-120 

1,59 

vet 

1.55 

41256-120 

1.B9 

1.30 

1.63 

4164-150 

1.59 

1 51 

1,36 

41256-150 

1 79 

1.70 

1.53 

4104-200 

1.39 

132 

1.19 

511000-70 

6.49 

6.17 

5.55 

4410-120 

1.99 

1,89 

1,70 

611000-60 

5,99 

5.69 

5,12 

4410*150 

1.79 

170 

ija 

511000-100 

5.49 

5.22 

4.70 

Unit B-S * 

Chats worth, 

O 

> 





OUTSIDE CALIFORNIA: 
IN CALIFORNIA: 
ORDER BY FAX: 


(800} 824-3432 (Orders Only) 

(818)341-8833 

(818) 998-7975 


Minimum Order $15.00 • 24-hour ordering available 


Circle 283 on Inquiry Card 


APRIL 1991 * BYTE 365 

























































































































































Now That You Know Which Laptop or Notebook to Get, 
We Think You Ought to Know Where to Buy It. 

Guaranteed at Least 10% Lower Than the Best Current Advertised*Price on the 

Best Laptops & Notebooks!! 

Competitive Price Must Be Presented To Us Prior To Purchase From Us. 


AST® Premium® Exec™ 

286/20MB with 

1MB . N/A 

2MB . $2098.00 

5MB . $2498.00 

8MB . $2998.00 


286/40MB with 

2MB . $2418.00 

5MB . $2818.00 

8MB . $3318.00 

386SX/20 with 

2MB . N/A 

5MB . $2898.00 

8MB . $3348.00 


386SX/40MB with 

2MB . N/A 

5MB . $3218.00 

8MB . $3668.00 

386SX/60MB with 

2MB . N/A 

5MB . $3538.00 

8MB . $3988.00 


Texas Instruments travelmate 

TM2000/20MB w/2 MB . $2408.00 TMS000/40MB w/4MB . $3788.00 

TM2000/20MB w/3MB . $2548.00 TMS000/40MB w/6MB . $4078.00 

TM3000/20MB w/4MB . $3498.00 TMS000/60MB w/4MB . $4078.00 

TM3000/20MB w/6MB . $3788.00 TM3000/60MB w/6MB . $4368.00 


Panasonic 

CF-170/20MB W/640K . N/A 

CF-170/20MBw/1.6MB . $1738.00 

CF-270/20MB w/SMB . $2198.00 

CF-270/20MB w/5MB . $2428.00 


2MB. 

3MB . 

5MB . 

9MB. 

.$1138.00 

.$1278.00 

.CALL 

.CAT J. 

SMB.$2368.00 

5MB.$2548.00 

TS100e/40MB with 

3MR Oft 

T1000XE/20MB with 

5MB. 

.. $2668.00 

2MB. 

.$1558.00 

T2000SX/20 MB with 

SMB. 

.$1698.00 

2MB. 

.$3218.00 

5MB.. 

...CALL 

3MB. 

. . .$3358 00 

9MB. 

.CAIJ. 

5MB. 

CALL 

T1000LE/20MB with 

9MB. 

.CALL 

2MB. 


T2000SX/40MB with 

SMB. 

.$1878.00 

2MB. 

.$3518.00 

5MB. 

.CALL 

3MB. 

.$3658.00 

9MB. 

.CAIJ. 

5MB. 

.CALL 

T1200XE/20MB with 

9MB. 

.CALL 

SMB. 


T3100SX/40MB with 

5MB. 

.$2368.00 

3MB .. 

.$3678.00 

T1200XE/40MB with 

5MB. 

.$3858.00 

3MB. 


7MB . 

.$4106.00 

5MB. 


9MB. 

.$4268.00 



11MB. 

.$4528.00 



13MB. 

.$4768.00 


TOSHIBA 


T3100SX/80MB with 

SMB . $3858.00 

5MB . $4038.00 

7MB .. $4288.00 

9MB . $4458.00 

11MB . $4708.00 

13MB . $4948.00 

T3200/40MB with 

4MB .. $2748.00 

T3200SX/40MB with 

SMB . $3258.00 

5MB .. $3438.00 

7MB.. . $3688.00 

9MB . $3858.00 

11MB . $4108.00 

13MB . $4348.00 


T3200SX/ 120MB with 

SMB . $3858.00 

5MB . $4038.00 

7MB . $4288.00 

9MB . $4458.00 

11MB ... $4708.00 

1SMB . $4948.00 

T3200SXC/120MB with 

SMB ....$5638.00 

5MB . $5818.00 

7MB . $6068.00 

9MB . $6238.00 

11MB.$6488.00 

13MB ... $6728.00 

T5100/100MB with 

4MB.. ... $3488.00 

T5200/40MB with 

4MB . $4568.00 

6MB . $4748.00 

8MB ... $4928.00 

12MB ... $5358.00 

14MB ....$5528.00 


T5200/ 100MB with 


4MB. 

.$4928.00 

6MB. 

.$5108.00 

8MB. 

.$5288.00 

12MB. 

.$5718.00 

14MB. 

.$5888.00 

T5200/200MB with 

4MB . 

.. $5338.00 

6MB. 

.$5518.00 

8MB. 

.$5698.00 

12MB. 

.$6118.00 

14MB.. 

.$6298.00 

T5200C/200MB with 

4MB .. 

. $5983.00 

6MB. 

.$6118.00 

8MB. 

.$6298.00 

12MB. 

. $6718.00 

14MB. 

.$6898.00 


"If the laptop or notebook you're considering isn't on this list , then maybe it's not worth considering!'' 


TOSHIBA T8500 Power Desktop 

14MB RAM. 100MB Hard Dude, VGA Duplay 
Window 3.0, Excel, Dbane, WP5.1, etc 

ONLY $4188.00 


TOSHIBA T1200F 

2-Floppie«, Window* 3.0,1MB RAM, 2400B Den. Modem 

ONLY $1268.00 


10% better than the best current advertised price you find on memory upgrades, modems 8c fax/modems 

We want to make your life simpler. Instead of wasting valuable time and effort haggling with various dealers over the phone, we suggest you simply 
look for the lowest current advertised price you can find on memory upgrades, modems and fax/modems. And that applies to 
ANY PUBLICATION! Take 10% off that price, and that is what you'll pay us. You see, when you buy memory upgrades from us you're doing 
business direct with the factory. And everybody knows that nothing beats that. Remember, time is money! I 


All prices subject to change 
without advanced notice. 

We are not liable 
for typographical errors. 


tote-a-lap 

"Experts in portable intelligence" ■ 

(415) 578-1901, ext. 924 • FAX (415) 578-1914 

Limited to stock on hand All prices reflect cash discounts. 


Always call for most current 
price before ordering. 
All listed prices reflect 
cash discounts. 
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Circle 274 on Inquiry Card. APRIL 1991 • BYTE 367 


GUARANTEED AT LEAST 10% LOWER THAN THE BEST CURRENT 
ADVERTISED PRICE ON THE BEST LAPTOPS & NOTEBOOKS ! 


(COMPETITIVE PRICE MUST BE PRESENTED TO US PRIOR TO PURCHASE) 


AST EXEC 286/20M8 WITH IHB 
AST EXEC 286/20MB WITH 2MB 
AST EXEC 286/20MB WITH 4MB 

AST EXEC 386SX/20MB WITH 2MB 
AST EXEC 386SX/20MB WITH 4MB 
AST EXEC 386SX/20MB WITH 5MB 
AST EXEC 386SX/20MB WITH BMB 


TOSHIBA T1000SE WITH 
TOSHIBA T1000SE WITH 
TOSHIBA T1000SE WITH 


N/A 

$ 2,098.00 
S 2,448.00 


N/A 

2,B48.00 
2,898.00 
3,348.00 


WITH 

2MB 

5 

2,408.00 

WITH 

3MB 

$ 

2,548-00 

2MB 


$ 

1,138,00 

3MB 


$ 

1,278.00 

BMB 



CALL 

9MB 



CALL 

WITH 

3MB 

$ 

2,188*00 

WITH 

SMB 

$ 

2,368-00 

WITH 

3MB 

$ 

2,548*00 

WITH 

5MB 

$ 

2,728.00 

WITH 

2MB 

$ 

3,518*00 

WITH 

3MB 

$ 

3,658*00 

WITH 

5MB 


CALL 

WITH 

9MB 


CALL 


TOSHIBA T3200/40MB WITH 4MB $ 2,748.00 

TOSHIBA T3200SX/40MB WITH 3MB $ 3,258.00 
TOSHIBA T3200SX/40MB WITH 5MB $ 3,438.00 
TOSHIBA T3200SX/40MB WITH 7MB $ 3,688.00 
TOSHIBA T3200SX/40MB WITH 9MB $ 3,858.00 
TOSHIBA T3200SX/40MB WITH 11MB $ 4,108.00 
TOSHIBA T3200SX/40MH WITH 13MB $ 4,348.00 

TOSHIBA T5200/40MB WITH 4MB $ 4,568.00 
TOSHIBA T5200/40MB WITH 6MB $ 4,748.00 
TOSHIBA T5200/40MB WITH 8MB $ 4,928.00 
TOSHIBA T5200/40MB WITH 12MB $ 5,358.00 
TOSHIBA T5200/40MB WITH 14MB $ 5,528.00 

TOSHIBA T5100/100MB WITH 4MB $ 3,488.00 
TOSHIBA T5200C/200MB WITH 4MB $ 5,938.00 


oO^GN^\ S V C - 


AST EXEC 2B6/20MB WITH 5M8 
AST EXEC 286/20MB WITH 8MB 
AST EXEC 286/40MB WITH 2MB 

AST EXEC 386SX/40MB WITH 2MB 
AST EXEC 3B6SX/40MB WITH 4MB 
AST EXEC 386SX/40MB WITH 5MB 
AST EXEC 386SX/40MB WITH SMB 

PANASONIC CF-170 WITH 64OK 
PANASONIC CF-170 WITH 1.64MB 

TOSHIBA T1000XE/20MB WITH 2MB 
TOSHIBA T1000X8/2OMB WITH 3MB 
TOSHIBA T1000XE/20MB WITH 5MB 
TOSHIBA T1000XE/20MB WITH 9MB 

TOSHIBA T1600X/20MB WITH 3MB 
TOSHIBA T1600X/20MB WITH 5MB 
TOSHIBA T3100e/40MB WITH 3MB 
TOSHIBA T3100e/40MB WITH 5MB 

TOSHIBA T3100SX/40MB WITH 3MB 
TOSHIBA T3100SX/40MB 'WITH 5MB 
TOSHIBA T3100SX/40MB WITH 7MB 
TOSHIBA T3100SX/40MB WITH 9MB 
TOSHIBA T3100SX/40MB WITH 11MB 
TOSHIBA T3100SX/40MB WITH 13MB 

TOSHIBA T3200SX/120MB WITH 3MB 
TOSHIBA T3200SX/120MB WITH SMB 
TOSHIBA T3200SX/120MB WITH 7MB 
TOSHIBA T3200SX/120MB WITH 9MB 
TOSHIBA T3200SX/120MB WITH 11MB 
TOSHIBA T3200SX/120MB WITH 13MB 

TOSHIBA T5200/100MB WITH 4MB 
TOSHIBA T5200/100MB WITH 6MB 
TOSHIBA T5200/100MB WITH 8MB 
TOSHIBA T5200/100MB WITH 12MB 
TOSHIBA T5200/100MB WITH 14MB 

TOSHIBA TS200C/200MB WITH 6MB 
TOSHIBA T5200C/200MB WITH 8MB 


$ 2,498.00 AST EXEC 286/40MB WITH 4MB 
$ 2,998.00 AST EXEC 286/40MB WITH 5MB 
$ 2,418.00 AST EXEC 286/40MB WITH 8MB 

N/A AST EXEC 386SX/60MB WITH 2MB 
$ 3,168.00 AST EXEC 386SX/60MB WITH 4MB 
S 3,218.00 AST EXEC 3B6SX/60MB WITH 5MB 
$ 3,666.00 AST EXEC 386SX/60MB WITH SMB 


S 3,856 
$ 4,038 
5 * 


00 

00 


V 4 f UJu * UU 

5 4,288.00 
5 4,458.00 
$ 4,708*00 
S 4,948*00 


4,928*00 

5,108.00 

5,288*00 

5,716*00 

5,888.00 


$ 6,118.00 
$ 6,296.00 


All prices subject to change without notice. 


$ 2,760.00 
S 2,818.00 
$ 3,318.00 

N/A 

$ 3,488.00 
$ 3,536.00 
$ 3,988.00 



N/A 

PANASONIC CF-270 WITH 3MB 


S 

2,198,00 

$ 

1,736.00 

PANASONIC CF-270 WITH 5MB 


$ 

2,428*00 

5 

1,558,00 

TOSHIBA 

T100QLE/20MB 

WITH 

2MB 

$ 

1,738.00 

$ 

1,696.00 

TOSHIBA 

T1000LE/20MB 

WITH 

3MB 

$ 

1,078*00 


CALL 

TOSHIBA 

T1000LS/20MB 

WITH 

SMB 


CALL 


CALL 

TOSHIBA 

T1000LE/20MB 

WITH 

9MB 


CALL 

$ 

2,368.00 

TOSHIBA 

T2000SX/20MB 

WITH 

2MB 

$ 

3,218,00 

$ 

2,548,00 

TOSHIBA 

T2000SX/20MB 

WITH 

3MB 

s 

3,358*00 

$ 

2,488.00 

TOSHIBA 

T2000SX/20MB 

WITH 

5MB 


CALL 

$ 

2,668.00 

TOSHIBA 

T2000SX/20MB 

WITH 

9MB 


CALL 

$ 

3,678*00 

TOSHIBA 

T3100SX/80MB 

WITH 

3MB 

$ 

3,658.00 

$ 

3,858,00 

TOSHIBA 

T3100SX/80MB 

WITH 

SMB 

$ 

4,038.00 

s 

4,108*00 

TOSHIBA 

T3100SX/80MB 

WITH 

7MB 

$ 

4,268.00 

$ 

4,268.00 

TOSHIBA 

T3100SX/80MB 

WITH 

9MB 

$ 

4,458*00 

$ 

4,528,00 

TOSHIBA 

T3100SX/80MB 

WITH 

11MB 

$ 

4,708.00 

$ 

4,760.00 

TOSHIBA 

T 31OOSX/BOMB 

WITH 

13MB 

9 

4,948*00 


$ 5,638.00 
$ 5,818.00 
$ 6,068.00 
$ 6,238.00 
$ 6,488.00 
$ 6,728.00 


TOSHIBA T3200SXC/12OMB WITH 3MB 
TOSHIBA T3200SXC/120MB WITH 5MB 
TOSHIBA T3200SXC/12 OMB WITH 7MB 
TOSHIBA T3200SXC/120MB WITH 9MB 
TOSHIBA T3200SXC/120MB WITH 11MB 
TOSHIBA T3200SXC/120MB WITH 13MB 

TOSHIBA T5200/200MB WITH 4MB $ 5,338.00 
TOSHIBA T5200/200MB WITH 6MB $ 5,518.00 
TOSHIBA T5200/200MB WITH BMB $ 5,698.00 
TOSHIBA T5200/200MB WITH 12MB $ 6,118.00 
TOSHIBA TS200/200MB WITH 14MB $ 6,298.00 

TOSHIBA T5200C/200MB WITH 12MB $ 6,718.00 
TOSHIBA T5200C/200MB WITH 14HB $ 6,898.00 


tote-a-lap 

"experts in portable intelligence" 

PHONE: (415) 578-1901, ext. 924 • FAX: (415) 578-1914 







Custom Imprinted 



Hooleon SnapCap 
Kits Supporting 

WordPerfect 5.0" 
JV or IBM' 5251 
Emulation 

for 101-Key Keyboards 

Customize Your Keyboard with: 

* Custom Key Imprinting 

* Keytop Label Kits for Software 

* Relegendable Keys for 

Cherry™, Wyse™ & Key Tronic™ 

* Custom Keytap Label Imprinting 

* Keyboard Protectors & More 

Cat! for your FREE CATALOG! 

800 937-1337 

602 634-7515 FAX; 602-634-4620 


p 0 B 230, Dept BYTE 
5 r™ 3 S 5 n Cornville, AZ 86325 


Circle 127 on Inquiry Card* 


MULTIMEDIA BOARDS 
VIDEO CAPTURE/DISPLAY 
16 Miln Clrs / 256 Gry Lvls 
HIGH RESOLUTION 
Fast / Slow Capture 
VGA to VCR 
Camera to VGA etc,. 
LASERPRINT IMAGES 
WITH TEXTI 

Custom boards and software 
available. 

NTSC Composite Video 
IBM AT / 386 compatible 
1 YEAR WARRANTY 
30 dy Money Back Guarantee. 

1753 Mass. Ave. 
EECS Cambridge MA 02140 

Tel: 617-498-9830 FAX; 617-491-6808 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 



$1995 for 1600/3200 BPI 
$4995 for 1600/6250 BPI 
$6995 for 800/1600/3200/6250 BPI 
CALL 1-800-266-4 TAPE 

Laguna Conversion Systems 

26941 Cabot Road 
Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0500 


Circle 101 on Inquiry Card. 


Circle 154 on Inquiry Card. 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 



New you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include T 1 or 10 VT 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

flUFILSTRR 

9621 frond ale Ave,, Chatsworth, CA91311 
Telephone: (818) 882-5822 


!!!!! NEW!!!!! 
321/0 < — > RS-232 



* FINALLY ANY COMPUTER CAN HAVE I/O 

* PLUGS INTO ANY STANDARD RS-232 PORT 

* Eft DIGITAL INPUT'S, 16 DIGITAL OUTPUTS 

* ALL I/O OPfO- ISOLATED PROTECTED 

* NO ADDITIONAL HARDWARE REQUIRED 
- NO MORE SPECIAL PLUG-IN CARDS 

■ EASY TO PROGRAM IN AN Y LANGUAGE 

* UP TO 4 BOARDS CONNECT TO ONE RS-232 

* IDEAL FOR REMOTE MONITOR tk CONTROL 

* USED IN INDUSTRY, SCHOOLS, LABS &. IIOBBY 
‘ INDUSTRIAL VERSION AVAILABLE 

* RS-422 r 4S5 VERSION AVAILABLE 

■ ORAFCF-T CONTROL SOFTWARE AVAILABLE 

* COMES WITH Ft: BASIC PROGRAM DEMO DISK 

■ STANDARD UNIT PRICED AT ONLY $349 QTY i 
‘ DFALER INQUIRIES ARE WELCOME 

E SHERMAN ENTERPRISES (514) 331-3712 


Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-2695 

BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Circle 222 on Inquiry Card. 


Circle 221 on Inquiry Card. 


Circle 51 an Inquiry Card. 



Circle 149 on Inquiry Card. 


DEVELOPERS' TOOLS 


The Taul Saltitlaa Progrnromnr-- 

The beat-selling fmiir^inmur line* I9B5 
.__ AppraelilatP fay uver uteri wtrldwirfB 

TUP-300 

Universal Programmer 
Si Tester (PC based) 
from $69G,- 

HO-PIn ZIF wcHel an be ■wsndiorl 
i* to BA ho tor B to fiS Plni DIP 
er 1VCC dips. 

«P W .™ 20ic 3B he PLD Iffll, CFAl. ft.. 0AL, PEEL EPLB. IEPUM, EPftflM 
■up Iff 14 Mbitl, EEPflOW, Senil PA0M. Seed*! PflOM, Bind* ITO» i MPU 
|B741i42.'flai4g, BOitmiFA, Fi, FtfSi l/W IJIfil'Tll flSMSJftB 1. IWH. 
44T0S, rtffi11ff1, T«S77*J. mSJTCBl <7564 
■Tmif TTl. [741541, CMOS I4U.451, 5R4M, DRAM, 5F DRAM and S W M 
■T.JI icwcrt add. HEX LU cat, 2-toiy V d-way Bwv File Bfttolr and SFuHto. 6 
MPU Dla-Btttrobters. 

■ 34 ',.<n^ iuc :r„ 14 hlum. RflM-BAM, PLCC I bum 156, 

■ LI tor t|^i quality P^grfffwnpr cards tow rwt n,.'n-lnh!f horn il IS. 

UV Ehhii tuv-atn hi 22 pcs at *95 

Call us today hr comptole prodwn line 
i 1 year warranty. 30 days money beck guatarnH 

■ 1 year traa software updates and Customer TLuppon 

■TRIBAL Ml CRD SYSTEMS 

Tef: [415)&Z3-BB59 Faa; 14151623-9925 
44388 S. Grimmer Bird Frsrwnt CA 94530 



DEVELOPERS' TOOLS 



TPT-10D <445.. 
POCKET |C TESTER 


* Tb» TTL 174/MI, 

CMOS 1«W5l in? DRAM 
- 9V Sultry U|im Hell 
*LCD HdripliY 

1 S*pnb untniH* C 


TRE20C 6295 
B.'IG BIT 

ROM.'flAM EMULATOR 
[PC bBSWli 

■ a o te ad 

■ ROM: 3764, 13S, 365. 512 

■ RAW 5264, 63256 

* Fan dewn/up toed 

* S^rspn sijit 

■ Dlt-naemUer lw 5 MPji 


TLK-PLD PUJLaemKil <85. flK-GAL 1SAI Learn Kit 105- 
HK'PEIL KELlMmKIl TlK-aoSI NEILmrIM tSS.- 

■ fcnOM! heamneis la da&gn ihaa ftDJPEEL'S4L1MPtl whhiit 

a then period of im. 

4 Dnagn 4 Eippimantt manual! wri EiparPWrt PCS Kit 


Call us today ra* compterc product Ut# 

H1 year warranty 30 days manor bati guarantee 

TRIBAL MICROSYSTEMS 

Tel: [41&I623-SBE9 Fa*: (4V5iS23-9925 
44308 S Grimrwr BM. Femnom CA 94530 


Circle 278 on Inquiry Card 


Circle 818 on Inquiry Card 

/hP^Fi a rnr. n i ni 








































PS/2 model 553X-6Q meg. 

..,2596 

PS/2 model 70-60 meg ... 

.3195 

PS/2 model 65SX-60 meg. 

.3325 

PS/2 model 70-A21... 

.4725 

PS/2 model 95-320 meg. 

...14950 

Monitor Extra *** 



camPAa 


DeskPro Models 

28BE-40/120 meg .....1 995/2150 

3B6S-20 MHz 120 meg.2575 

38B/20E-120 meg. 2995 

386/25E-120 meg.4395 

386/33L-320 meg_ 8325 

‘Call for other models - Monitor Extra * 


H 0 V E L L SPECIALS 

ELS 1 ... 

.599 

ELS II ... 

1250 

Advance 286 V 2,15 .. 

.2150 

Advance SFTV 2.15. 

.2999 

Advancg 3,1....,...... 

.4995 


LOW 



InternationaI Orders 

We Honor Manufacturer's 
Warranties 


Call for details 


LAPTOP 

Texas Instruments TM200Q.. 2295 

Texas Instruments TM30Q0 .....3495 

AST Exec, 386SX/20-4 meg ..3150 

Compaq LTE/286-40 meg..2875 

Compaq LTE/386-60 meg.. 4995 

Sharp 6220-20 meg..2595 

CALL FOR OTHER BRANDS 

LAPTOP MEMORY 

2 meg Toshiba 3100SX.179 

2 meg Toshiba 5200 .185 

2 meg Toshiba 3200SX. 180 

1 meg Compaq SLT/LTE..ZZ0 


^=^EVEREX— 

Everex System II CALL 

Everex Step 386SX-2 meg 
40 meg VGA card and monitor 

Everex System III CALL 

Everex Step 386/33-4 meg 
150 meg VGA card and monitor 

* Call tor models & configurations * 


AGI COMPUTER 

AGl 386SX-1 meg 1595 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 



Bravo 386SX-40 meg...1625 

Bravo 386SX-120 meg.. ,.1895 

Premium 386/25-120 meg.3595 

Premium 386/33-200 meg.4345 

Bravo486/25-120 meg.....,..,.3575 

Premium 486/33-200 meg....6450 


All AST Systems have VGA Card 
and two megs memory 

Call for other models 


DISKS 

OYSAN 5.25 HD/3,5 HD...13/26 

MAXELL 525 HD/3.5 HD___..12/25 

Minimum 10 box order 


WE STOCK 
Toshiba 


CITIZEN 

OKIDATA 

EPSON 


HITACHI NEC 

TALLGRASS ALR 

ARCHIVE WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


HARD DISKS 

CONNER 

CP3044 40 meg.305 

CP3104 100 meg .....5Z5 
CP30104120 meg..,.575 
CP3204F 220 meg ...845 

MAXTOR 

XT8760E 676 meg .1895 
XT8760S 676 meg .2150 

Call lor Optical and 
W O R M Drives 

Cali tar ether brands 


SOFTWARE SPECIAL 


dBase IV.455 

WordPerfect 5.1 .288 

Aides Pagemaker.495 

Ventura Publisher ....525 

Clipper...535 

WordStar 5.5.150 

EasyExtra.40 


PACIFIC 

DATAPRODUCTS 

P. Page II.345 

P. Page IIP.355 

P.1-2-4 Mem il.140 

P. One Meg IIP.145 

P. 25 in One.250 

P. Headlines.245 



NOVELL 


Authorized 

Dealer 


LAN BOARDS 


8 bit Arcnet . 

. 110 

16 bit Arcoet ,... 

m 

8 bit Ethernet 

.190 

16 bit Ethernet .. 

.275 

8 port Active Hub . .... 

325 

Token Ring Card . 

.390 

Tokenhub 4-port. 

.355 

Call for other 


LAN Accessories 



SPECIALS 

HP Scan Jet 

1425 

Hp Paint Jet. 

....965 

Lotus Ver. 3.1 .... 

...365 

Kodak150P . 

.345 

Canon BJ ID.™* 

—.345 

Intel Satisfaxtion, 

.,.,425 

Okidata 391. 

.615 

Epson LQ1050 .. 

...625 

HP-7475 Plotter. 

.1495 

IBM Token-Ring. 

.655 

Panasonic 1124,. 

...299 

Intel 80387-33 ... 

.565 


LASER PRINTERS 


HP Laser HID . 

2550 

HP Laser 2P.. 

.995 

HP Laser 01. 

...1650 

Panasonic 4450 .. 

.1395 

NEC 2 Model 90 . 

1695 

NEC 2 Model 290 

...2675 

Tl PS17... 

.1595 


MODEMS 


Everex 2400 InVMnp . 

,179 

Hayes 2400B . 

.315 

Hayes 96008 . 

...875 

USRobotics Hst/Dual 

1150 

More in stock__ 

...Call 


Corporate Accounts 
Welcome 

Call lor Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park. CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 Saturday 10 - G 

Compaq is a Registered Trademarit of Compaq. IBM is a Registered Trademark ot International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRiCES ONLY 
Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 
*Quantitie$ are limited 


Circle 72 on Inquiry Cord. 
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1991 PC BUS Data Acquisition & 
Control Reference Guide 


R. 


mm 


' A/D, D/A, DIO 
' Signal Conditioning 

- RS 232 / 422/485 

1 Industrial PCs 

' 286/386/486 
CPC Cards 

- RAM/HOM Disks 

- Application Software 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408-293-6786 

h» Hilly ltd, #115. Son Jose, CA 95112 FAX 408-2934697 


Circle 19 on Inquiry Card. 


World’s most 

popular, expandable, flexible 

Multi-User Online 
Bulletin Board 
System 

$59 

The Major BBS* 

STARTER SYSTEM FOR 2 LINES 
Includes electronic mail , 
teleconferencing, file upload/down load. 
SIG messaging A file areas, 
classified ads , and much more! 

CALL NOW 

(305) 583-5990 

69 GAL ACTICOM M 

VISA f MailcrCatd t American Express 


Circle 316 on Inquiry Card. 



5 695 

(FREE UPDATE) 


UNIVERSAL 
PROGRAMMER 
& TESTER 



- E(E)PROM: NMGS. 

CMOS PAL. GAL. PEEL. EPLD, 

-51. C51 AZB Series) * 1C A 
BIN ARY| INTEL (fttBS MOTOROLA: 51/S2, TEKTHONiCSi- 
* 2-Way or 4-Way BINARY Fite spiitlor and shutf har. - Dump 
lile 10 console hn BINARY formal.« Function include screen 
editing Tor BINARY DATA ASCII and JEDEC FUSE MAP, 
■ Security programming. Auto Programming and much 


* 40-Pin test socket with 44LS*b ol software controlled cir- 
euil and W-SMt o< TTL I/O 

3 Groups or programmable D/A VOLTAGE SOURCE A 2 
Groups ol OSC output source 


Groups 

fciareexpendable lor complex device jwogrammi rtg 
dwtr* Con Eg u ration is available for Software 


- -GO -hay & GOOO LEO permit sland-ekme machine 


K1ID4S 

» Motorola 6&7D5 (option) 

*“ 1-Y«r Warranty A 3 

TEL: (408> 944^9037, FAX: | 

C & J MICRONICS 

35&5MMi«slMd Rd. State if TO, Santa data, C* 95051 


Circle 56 on Inquiry Card. 



QIC 'n Easy Access to all your 
Data Everytime 

fZJ 


qttWUOi I**mi tswi * -i 

• r morlKiq dote dnetHy irwit <H* min port*?** *i tnUn 

I Hot 0SA5C &r t,u MW hrvMad Urrgr appfaWHWM 

• IM. Mh «n b* «tr*rtrd by QCPAIt Iran iJrMHkjc, inaM M* 
nunycyitnin. induO-M) IBM Vyitrm I&3& «iU AUTO HIM PC ATI, 
Aplrfk* Ewr*H. M#yrurii. Mounts Wrt, Sylov U 


I Vend CjUtk^ 

rnnimi 

I tjftPJUC'i * Untcrr lotHrlKi «f UNIX Uf tm'pjliHc 



VO SON 


lei [*4] T1A nqSlir 


ft 


Circle 293 on Inquiry Card. 


X.25 

SDLC 

QLLC 

HDLC 

ADCCP 

PAD 


• C source code 

• ROM-able 

• Full porting provided 

• No OS required 



GCOM, Inc. 

1776 E. Washington 
Urbana, IL 61801 
(217) 337-4471 


Specialists in Computer Communications 
FAX 217-337-4470 


RENTALS 


Our unique service 
provides you a short-term 
solution to your computer needs! 


• IBM * COMPAQ 

• MACINTOSH • LASERS 

• PORTABLES • LAPTOPS 


Next Day Delivery Available 


Computer Rental 


CALL TOLL FREE 

800 - 765-4727 


Circle 208 on Inquiry Card. 



* Complete software 

* Real lime grab/display 

- PC/XT/AT/386 compatible 


CV-512 Advanced 8 bit board 512 x 
480 or 256 x 240 (4 images), in/out 
LUTS, 4 inputs, “ping pong" buffers, 
24 bit RGB output SI.095 


CV-02 256 x 240 x 8 bits, 2 inputs, 
cursor. 24 bit RGB output $595 


CV-Q3 6 bil CV-02. 8 bit output $469 

Control Vision ^ 

PO Box 596. Pittsburg, Kansas 66762 
800/292-im 3l&'23!-6647 


Circle 74 on Inquiry Card. 


DriveGuard 

the personal technician 


NOW — slop data loss before it strikes! 
DriveGuard puts you on Uie ulTrTisivc against sud¬ 
den data loss diiwteni by detecting marginal cun 
ilitiuiiTr in your 5.25 in. Iiigb-dcnsity, floppy drive 
before they bcconK- a problem. At last you'll knme 
when it’s safe to store your valuable data on dish. 
Selected features: 

• Fast, accurate test of your Ooppy drive. 

• Resolves interchangeability problems. 

• Easy to use* mmo driven interface. 

• Qn-linc help, mono and color support. 

• Printed reports with lest result history. 
DriveGuard is an indispensihlc utility for anyone 
who owns or uses a PC/AT or 100% compatible 
computer with one or more 5,25 in T higb-drneity, 
VI meg floppy disk drives. 512k RAM required. 

Send check or money order for S89.95+I-1.00 SltH 
to lest Technology, PO- Box 350116, Milpitas, 
CA 95036. California residents add sales lax. Call 
(408> JMG-1722, 9am to 5pm PST. 

* Don't boot up without itf* 


TAPE SUBSYSTEM 
for PC/XT/AT/386 



CALL: 1-800-969-3282 
TEL: 214-272-7751 
FAX: 214-487-0265 


©ATA©@PV 

SERVICE of Texas, Inc. 

P.CL Box 820214 
Dallas, Texas 75382 























































MEMORY! 


1 FIRS 

M 

URCE 

INTERNATIONAL, INC. 

1 "The Only Source for Computer Memory!” \ 


WE ACCEPT INTERNATIONAL ORDERS! 

3 DAY INTERNATIONAL DELIVERY VIA FED EX OR DHL! 

« QUALITY PRODUCTS * PRICES • SERVICE • WARRANTY • 
- UNLIMITED SELECTION - TECHNICAL SUPPORT - 

• WE ACCEPT PURCHASE ORDERS * 

CALL 714-588-9666 or FAX 714-588-9872 


Your choice of quality memory 

products manufactured by; 


i;i Kinston paragon A 

A 1l TECHNOUJtv CORPORATION memory cc mmftAnoN 


IBM MEMORY 


Model PS/1 

51 2K Ktf 1057D35 . $99.00 

2MB BM PN N/A . $329.00 

Models 30-2B6, Board 1497259 

512K Kit 30F5348 .: .. <49.00 

2MB Kit 3CR3CC. $ 139.00 

Models 7ChE6Ui21.50t555X.655X 

1 MB M506G3 $79,00 

2MB 6450604 139.00 

Models 55SX, 65SX, 34F3077 & MF3011 

4MB 34F2933. . $339.00 

Model 70-A21 

2MB 6450603 _ $149.00 

Model WM41 

IMS 6450375 $109 00 

Models &0-111/3T1 

2 MS 6450379.„ .$179.00 

Models &0-A21/A31 

4MB 6451060.., .. $339 JB 

Models 90, 95 end P75 

1MB 646CW2 .1239.00 

4MB 645012B .. $499.00 

Expansion boards few all mode Is 70 and BO 

2-14MBW/2M 34F3077 . $479.00 

4 |6MB W/4M 34F30 11„_„. <649.00 

Expansion boards foe all models 50 and 6C 

7-BMB w/3M 1497269 ™- $399.00 

2-16MB w/2M 6450609 .. $499.00 


COMPAQ MEMORY 


D«kPTO 236-E.386-20/50E/26 

1MB 113131-001 .. $119.00 

4MB 113132-001 K _ $319.00 

CteskPro 3B6S/16 

I MB 113646 001 $119jO0 

4MB 112534-001 . $319.00 

DeskPro 286N, 3S6N, 386SX and 20 

1MB 11&60S-OO1 „. $89.00 

4MB 1 ItfflO-aO I _ $399.00 

Desk Pro 3S6N. 386SX and 20 

7MB 118689 001 ,_ $149.00 

Desk Pro 366-33.436-33 A SystemFro 

2MB 115144 001 _ $1*9.00 

eiYIB 116561-001 .. $1125.00 

Desk Pro 386-206 and 25e 

IMBBoard 113644-001 . $189.00 

4MB Board 113645-001 „ ..$419.00 

DeskFro 3365 

1 MB Board 113633-00 f __ $ 1B9J30 

4MB Board 113634-001 $419.00 

DeskPrO 386/16 /Populate in this order) 

I MB 101 108071 -001 - . $ 135.00 

I MB Board 108009001 ™™, $349.00 

2M6 Board 108069/71-001 .. $449.00 

4MB Board 106070 001 _ $799.00 

SMB Board 108070,772-001 ___ $ 1399.1 


LAPTOP MEMORY 


TOSHIBA 


Model I DOGSE, XE. LE and 2D005X 

1MB .. 

2MB .. 

Model I0QCLE and 2QQ0SX 


.. $219.00 
._ $299.00 


ModeHl 20QXE 
Model II600 
Model T3100E 
Model T310OSX 

Model T32005X 

Model T3200 
Model 15100 
Model T520O.T85O0 


6MB . 

7WB 

. $1399.00 

$179.00 

2MB .. 

. $179,00 

:?MB .. 

2MB 

. ,...,....,$179.00 

$179 00 

4MB 

.. $499.00 

2MB _ 

__ _.__.$ 179,00 

4-M6 . __ 

.$499.00 


$299 00 

7MB 

S179J00 

2MB 

8MB....... 

i:^.yi T . $179.00 

. $1189,00 



Canon LBP-4 

1MB ._..... $225.00 

2MB __ $399.00 

Colon LBPfMIE 

I MB .. $225.00 

2MB .. ..... $399.00 

3MB .. $559.00 

Compaq LTE3B6/20 

IMB __ _ $419.00 

4MB ....._ $1499.00 

Compaq SLT3B6 

-1MB . _.... $799.00 

IBM RISC/6000 320.520,530, 730 3 930 

16MB.. . $CALL 

COMPAQ kmb . scau 



- 535-5892 


PRINTER MEMORY 


Hewlett ■ Packard LaserJet EIP, 111 and HID 

2MB 334750 . . $159.00 

4MB 334770 ...__$279.00 

Hewlett-Packard LaserJet II 8 IIP 

2MB 334440_$1*9.00 

4M8 33445B . $289.00 

IBM Laser 4019 and 40190 

2MB 1039137 ... $199.00 

3.5MB 1038670 . . $289.00 

Canon IBP-611, 0IIR, 8IIT 

2MB £63-JBB0...^..., .$169.00 

4MB PN H/A . .$279.00 

Epson EPL60D0 

2MB IBS*) I . $195.00 

4MB PN N/A _ $319JBG 

Panasonic 4450 

1MB KX-P44Q $199.00 

Panasonic 44501 and 4420 

2MB KJFP441 .. ,....$199.00 

4MB PN N/A W-—-, - $309.00 

Texas Instruments MicEOlgser 

1MB 2555739-D001 . ..... $99.00 

OkjLaser 400 

2MB OKI PN N/A $269-00 

OkiLaser 800 and 820 

2MB OKI PN N/A .... .. $269.00 

4MB OKI PN N/A ......... $309.00 


ZENITH MEMORY 


Zenith Z-3&6/20/25/33 A 33E 

1 MB M36/3fiOPMEr $89.00 

4MB ZA3800MK .$399.00 

ZenHh Z-386/25 & 33 

2MB ZA3600MG .$149.00 

Zendh Z-3B6 5X 

2MB Kit Z-605-1 .$ 149.0O 

Z&iilh TurboSporf 3B6e 

1MB ZA-3034ME.$259.00 

4MB PN N/A S6&9.0Q 


Premium 386C and 386-16 

\ MB K» 500510-CD7 $85.00 

4MB Kit 500510-00B ..._ $289,00 

Premium 386-20 

1MB Kh 5005UHX13 $99-00 

4MB Rjt 5006 UMM _ $319.00 

Bravo 356-5X. W5/2Q6;386 and i2 

2MB Kit 500610002 _ $149.00 

4h-ffi KH 500610-008 _ $289,00 

Premium 386-5X/16/25/33 & all 486 models 

1MB 500713-002 . $79.00 

Premium 486 

2MB 500718-004 . $199.00 

Premium 113865X/20 & 3B65X/16 

IMB 5O078CKJQ3 . $99.00 

4MB 500780-004 „ _ —.$499.00 

0MB PN N/A ... $975.00 


APPLE MEMORY 

Apple Macintosh lie! 

4MB Kil M0292LL-A . 

„._.... $249.00 

Applo Macintosh BIX 

4MB Wl MO370LLA 

$27900 

3 6MB KIT APPLi PN N/A 

.$1139.00 

HEWLETT-PACKARD MEMORY 

Vectra Q6/165 A E5/1ZPC 

2MB Kir m.lfiilA 

$139 00 

Vectra Q5/I65 and ES/20PC 

IMB Kit D154QA .. 

..._ $79.00 

4MB Wl D1542A. 

.. $279,00 


Vectta QS/MPC, RS/25PC, 2GC and 25C 


I MB Kil D1640A ^. $79-00 

4MB Kil D1642A _ $279.00 

Vectta 486 PC 

1 MB Kit D21 fiflA . $89,00 

4MB Kil P2151A --- $4T9-0Q 

Vectra 486PC and 386/25 PC 

8M&KB D2152A-,. „„„..$829D0 

Vectta 386/25 PC 

2MB KH P2381A $159,00 


IMIB 

$279 00 

4MB ...... 

$81900 

1MB 

$135 00 

2MB. 

$185 00 

IMB. 

.. $ 165.00 

4MB . . . 

$795 00 

1MB 

_ ,..$195.00 

2MB . 

. ... $325.00 


ZENITH 


Supe/Spoit 2E&. 28Ae and SDmpart 

1MB ..... 


$179.00 


2MB . $325.00 

SupetSpoit SX 7MB A or B —. $29500 
TuibaSport 306c 1MB . $259.00 

NEC 

frospeed 256 and 3B65X/36 

TMB .. $289.00 

2MB . $442.00 

4MB .. $749.00 

ProSpeed EX/20 I MB $309.00 

4MB .^_ $709.00 

ProS peed 386 2MB .. $409,00 

8MB . $1689.00 


SIMM MODULES 


IBM COMPATIBLE 

4Mx9-8D . 

._ __ $299.00 

1 Mx9-10 .. 

. $56.00 

IMX9-S0 

$5800 

3MX9-7C .. 

$60 00 

256x9-12 

$16 00 

10.... 

. , ,,, , $17.00 

256x9-80. 

.$16.00 

25iufOdO 

_ _520.00 

APPLE / MACINTOSH 

4M*fl-80 

$279.00 

!MxS-12 ... .. 

$48.00 

lMx.8-10 

$50 00 

JMxB-80 _... ,, 

$52,00 

256x& 12 . 

.$14,0(1 


2MXB-10.. 
256X8-B0 


$15.00 

..$16.1X1 


EXPANSION BOARDS 


Bverex RAM 3000 Deluxe 

Up !□ 3MB of base, expanded and/or extended 
rr^Tiary. FMS 4-0 compatible wiiTi no wail stolts, 
Uses256K)cl CJram 

with 5 \2Ki .... $139.00 


BocaRom/XT 

Up 1o TMB at esqp. m^riorv tor PMV IBM PC, XT and 
B-b-t PC bus comjjafibks Fiutfuiih^ of CFU sp^ds 
Lmlo 5 ZMHi. UM 413 compcrliMe Uses 256k Dram. 

with 512K: . . $ 149.00 

BocaRam/AT Plus 

Up to SMB for my AT or 16 bit camparibfe 
rntjctilnes nurn-nq up to 33M lx. tltTcss 
convennoncfl. e*p ond/or exl. tnemcwY. provides 
□ maximum or SMB L1M/FMS 4.D Uses lxl Dram 

with 2MB: ..... $239.00 

Orchid 8/16 

Upto 32MB tar IBM AT,' pc 16-blt compatible U$e as 
canventlcnal. eogxsriacdana/tft extended uplo 
32MB using 256K 1 MB or 4MB industry sIcrKtad 


, $299.00 


with 1MB:. 


DRAM CHIPS 


1MXI-I0_ 

1M6X1 

_$5.5(J 

1MX1-80 


$6.00 

1 MX I /O_ 


.$<6.50 

1MX1 -60 


_$7.50 


256KX4 


256KX4I0. 


$5 50 

245KX4-B0 _. 


|ai« 


256KX1 


256KX1-I2 — 


$1.80 

256KX1-10 . 


. $1.90 

256KXI '80 — 


$?im 

256KX1-70 .. 


... $2.50 

2&6KX1 60 _ 


.$3,00 


ALL CHIPS AVAILABLE IN STATIC 
COLUMN-DIP-ZIP-SO J 


VISA 



WE ACCEPT VISA, MASTERCARD AND AMERICAN EXPRESS) 

* No surcharge on Vsa or Mastercard. AmEx add 4%* 

■ Terms AMEX. Vfea. Mastercard. C.O.D., P-O.'s. 

* l^tpddng lee on all nan<lelecllrve te turns 
and folusod orders. Authorization ft required 

- Manufacturers' part numbers ewe Tor your canventence. all 
Gd products are Bud party. 100% compatible or fuE refund) 

« Prices and avoilabilsily subtocl to change. 


INTI 714-586-9866 
U.S, 800-535-5892 
FAX 714-588-9872 

FIRST SOURCE INFL INC. 
36 ARGONAUT, STE 140 
AUSO VIEJO. CA 92656 


FOLLOW YOUR PACKAGE EVERY STEP OF THE WAYI 

r~g|p~~| 

w- ^ vh I ” I 



FAST. INEXPENSIVE AND DEPENDABLE DELIVEE^V ANVWHCRE IN 
THE WORLD! CHOOSE THE CARRIER TO FIT VQUR DELIVERY NEEDS 
AT LOW RATES, INFORMATION FOR TRACKING SHIPMENTS IS 
READILY AVAILABLE AT YOUR REQUEST! 


































































































































































488.2 


Hardware for IBM PC/AT, 
Micro Channel, Sun, 
Macintosh, DEC, 
and NeXT. 


Software for DOS, 
UNIX, VMS. menu-driven 
and icon-driven environments, 

IEEE 488 extenders, analyzers, 
converters, analog I/O, and digital I/O, 


Call for your free IEEE catalog 

IQtech 


IQtach, Inc. - 25871 Gannon Road 
Cleveland, Ohio 44146' (216) 438-4091 


Circle 145 on Inquiry Cord. 


8051 


68HC11 

EMULATORS 



For mfn cad: 


(02(654 1873 


Benelux 

. 1868-16133 

Canada.. 

Denmark. 

. .(514) 609-5889 

(42)66 81 11 

Finland . 

.90-452 1255 

France 

(81)88412 801 

Germany 

.08131-25083 

GreaJ Britain 

0962-73 3140 

I.Rjnef . . 

.(03)1 484832 

tlaly.—. 

.(011)7710810 

Korea..,.. 

New Zealand ... 

.(02)784 7841 

. .(09)392464 

PnrtiignE _ 

. (01)81 50 464 

Scancfinavia . 

Singapore ^ 

, -146 40922425 

(065)2844077 

Spain _ ^ _j_. 

. (93) 217 2340 

Switzerland . 

ZZZ1L^,401)74041 05 

Taiwan. 

. (02) 7640215 

Thailand . 

.. (02) 281-9596 


NOHAU CORPORATION 

SI E_ CdftipboH Aw * Campbell, CA 95006 

(408) 866-1820 FAX (408) 378-7869 

Circle 193 on Inquiry Cord. 



With support for extended and expanded 
memory, Hi WIRE 11 can handle your most 
demanding schematic and PCB designs 
quickly and easily. The unique HiWIHE 
editor allows you to display and edit 
schematics and RGBs simultaneously- us¬ 
ing the same commands for each, HiWlRE 
11 is $995, and is guaranteed. 


Corporation 
1801 South Street, Lafayette, IN 47904 
(800) 742*3809 Or (317) 448-1903 


HYPGRCROSS - asm * 

Mu Hi-Target Macro Cross Assembler 

Fast One Pass 'Library Driven' Execution. 

Full Featured PC-asn Style Directives and Expressions. 


PROCESSORS SUPPORTED: 


8043 

6801 

1800 7800 

32001K 

23 

8051 

6005 

6502 70XXX 

320C2X 

Z80 

8085 

6009 

65816 TMP4300 

T14S370 

Z1B0 

8036 

6811 

COF4CW TCP4600 

TMS7DOO 

2280 

8096 

B0196 

68000 

COP8O0 TMP4700 

TUS990Q 

SUPERS 

64180 


Popular Vendor Stylo Input Source Coda Syntax Rules. 
Six Rim Coda Format Choices A Program list Option. 

Host IBM PC or CompaltiHe (PC-OOS/M5-DOS). 
SR MPL iH S YS T ^ M ; $249.00 us 

Macro Cross Assembler, 31 Processor Libraries. 
Sample Programs L Single User License. User Manual, 
31/2*5 1/4 Diskette Option. US Stripping & Handling. 

ENTRY LEVEL SYSTEM: $129.00 US 

23 Processor Libraries. No Macros, Directive Subset. 
Snmpfe Programs, Single User License, User Manual, 

3 1/2 or 5 1/4 Diskette Option. US Shipping S Handling. 

K & M Associates (404) 971 -2649 

P.O. Box 67D054 

Marietta, GA 30066 1 Tndemut Hyptuyi Corp. 


Circle 299 on Inquiry Cord. 


Circle 1 S3 on Inquiry Cord. 


Instant 

Microcontroller 



Instant C Programming 

Don't useamicrDpnxxssor.iisea Smart Bloc* 1 * 
microcontroller module to build your custom 
controller Our low cost Dynamic C™ makes 
programming a snap. 3,5 x 2.5 inch module 
indudes microprocessor, memory, fime/dale 
dock, eeprom, watchdog, serial ports and mare. 
As low as $59, The efficiency of a custom design 
without the headaches 

Z-World Engineering 

1340 E, Coveil Shrd., Davis. CA 95616 

Tel: (916) 753-3722 

Fax; (916)753-5141 



LET SPEEDBOARD SPEED UP TOUR 
XEOTX/UNIX MULTIUSER STSTEMS 



HIGH SPEED LOW PRICE 

« 16MHz 60186 processor 

* 128K RAM (512K opt) 

* 8/16 ports up to 64 users 

* 50-3S400 bps 

* Modem supported by each port 
$765 * SPEED BOARD 11-8 

$ 996- - SPEEDEDARD 11-16 

prin is eo®p1ei*_ 16-port panel and wf(wi« incldci 

5 Years limited warranty 

DhfrihMtor\ Dealers, VARs* imqmiry rrrtctfmed 

SCO XENIX/UNIX Operating System 
bundled package available at low price. 

1 -800-368-1 688 
DATATRANS SYSTEMS. INC- 

35*28 154 Street. 

Flushing, N Y 11354 


Circle 86 on Inquiry Cord. 




VIDEO FRAME GRABBERS 


IBM RC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 
COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except modd HRT 2564 

16 level gray scale out 

SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
FREE SOFTWARE UPGRADES TO REGISTERED CWNERS 
FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN QLO BOARD AND JUST RAY difference 



HRT 


HIGH fiES TECHNOLOGIES 
RaeO« 76 
LEWISTON, NY, 14092 

m *16497-1988 


Circle 126 on Inquiry Card. 


Workstations 

External SCSI Drives 

2NfV3SfV4Nfi, Mticifitoish, Silicon Graphics. Sun. 

IBM RSftimVAX. NeXT.... 


Half Shell size 1.4"x5.5‘x7.5" weight 2.5 lb 
Hard Drives 20MB to 120MB 
Hermit Crab size 2.rx5J"x73" weight 4 Lb 
with additional shock mourn 
Hard Drives 20M8 to / 20MB 
A-Hive Jr size 2.2”x7J"x7.1" weight 6 fb 
Hard Drives 20MB to 400MB 
Tape Drives SOMB to 600MB 
Floppy Drives 720K to 3MB 
A-Hive size 43"x9.6 ,, x9.9' , wdght 11 lb 
Hard Drives 20MB to 1GB 
Cartridge Drive 44MB 
Tape-Drives 5QMBtol3GB 














































































ONE YEAR 

Ai 


P 

WARRANTY 

Mi 


r INTERNATIONAL 


LOWEST PRICESl 
SAME DAY 
SHIPPING 


2393 QUME DRIVE, SAN JOSE, CA 95131 

(408) 432-0552 • (408) 432-1790 * Fax: (408) 944-9801 


0 

0 

M P U T E R 

S Y S T E 1 

M S 

AMT 486-25 MHz 


AMT 386-33 MHz 


AMT 386-25 MHz 


AMT 386SX-16 MHz 

W/128K Cache 


w/64K Cache 


w/40 MB Hard Disk 


w/40 MB Hard Disk 

i WB RAM 


1MB RAM 


1k8 RAM 


INGHAM 

90 MB SCSI HARD DISK 


40 MB HARD DISK 


40 MB HARDDISK 


40 MB HARDDISK 

MATH Co-PROCESSOR SOCKET 


INTEL 366-33 MHz CPU 


INTEL 386-25 MHz CPU 


INTEL 366SX-1B MHz CPU 

irr ZHD^FD CCWTflOLLER 


MATH Co PROCESSOR SOCKET 


MATH COPROCESSOR SOCKET 


math co-processor socket 

1.2 OR T.44 FLOPPY DRIVE 


in 2HG/FD CONTROLLER 


1:1 2HD/FD CONTROLLER 


11 2H0/FD CONTROLLER 

I/O 2S/P/G/ PORT 


1 2 OR 1,44 FLOPPY DRIVE 


1*2 OR 144 FLOPPY DRIVE 


1.2 OR 1.44 FLOPPY DRIVE 

101 KEYBOARD 


f/O 2&PK3/ PORT 


1/02S/P/G/ PORT 


I/O 25/PKj/ PORT 

FULL TOWER CASE 


101 KEYBOARD 


T01 KEY BOARD 


101 KEY BOARD 

w/230 P^S 


MINI TOWER CASE w^OO P/S 


AT CASE W/200 P/S 


AT CASE W./2M P/S 

SUPPORT UNIX, XENIX, 


SUPPORT UNIX, XENIX, 


SUPPORT UNIX, XENIX, 


SUPPORT UNIX. XENIX, 

DOS, OS/2, NETWORK 


DOS, OSi/2. NETWORK 


DOS, OS/2, NETWORK 


DOS, OS/2. NETWORK 

$2899 


$1399 


$1249 


$1045 

COMPUTER 

SYSTEMS: VGA MONITOR AND VGA 



16 BIT CARD (1024 x 768) . 

.$445 


MEMORY UPGRADES 


COMPAQ MEMORY 


Desk Pro 286-E, 386-20/20E/25 

IMS 113131-001. 5139,00 

4 hG 113132*001. . _..., 5369,00 

D* 3 kP to 206N, 305N and 306SX 

2 m 118689-001 . 5225.00 

4 MB 110690- Ml,.„ m „.. $590.00 

Desk Pro oaes 

1 hG 113646* 001 .. ...... . 5133,00 

4MB 112534-MI . ....5369,00 

Desk Pro 396-33, 4B&-33 5 SyatemPra 

2 m 115 144- »1. _ 5225.00 


AST MEMORY 


Bravo-286, Workstation 

512 K KU 500510*010...559 00 

2MB Kit 5 M510-002__^ 5172.00 

Premium 386-1 6 / 2 QC 

1 MB Kit 500510-007..$95 00 

A MB Kit 5M510-008 ... . . $369.00 

Premium 395-20 

1 MB Kit 500510-003. 5150,00 

4MB KH 500510-004.$369.00 

Bravo-386SX 

2MB Kit 500510 002.$172.00 

A MB Kit 500510-000...$369 00 

Premium 386-SX'25 33 $ 436-25 
t MB 50071 8*002 . ........., $80 00 


HEWLETT-PACKARD MEMORY 


Vectr* GSmS 

1MB D1540A..$112,00 

4 MB D1542A_... ,...$34900 

Vert™ OS'SOPC, BS'25PC ind ZQC 

1MB D1640A. $126,00 

4 MB D1642A.............$36500 

V«dri486PC 

1MB D2150A...5115.00 

4 MB D2151A.. 5390.00 


IBM PS 2 MEMORY 


Model* 30*286, Erp Baird 1487259 

512 K KH 3OF&340.*_$54.00 

2 MB Kll 30F536Q .. $175.00 

Model! 70-E61/121, SSSX, SSSX 

1MB 6450603.™.,.$95.00 

Model* 70-E61/121, 50Z. 55SX 65SX 

2MB 6450604...517900 

Model! SSSX, 65SX, 34F3077 A 34F3011 

4 LG 34F2933,.$48500 

Model* 70 A 21 

2MB 6450608___5170 00 

Model* 90*141 

t MB 6450375. ....5145,00 

Model* 80-1117311 

2m 6450379.$269.00 

All Models 70 and 30 

2-8M9 w/ 2 M 6450605. $499.00 

2-14MB W/2M34F3077,.5599 00 

24 6 MB W/4M34F3077 ...$999.00 

Model* 50, S0Z, m SX $60 
28MB 1497259 ..$599 00 


LASER PRINTER MEMORY 


Henriett-Packud User Jet IIP & HI 

334748_ $130.00 

2 MB 334758___$150.00 

4 MB 334771 w ™., $199.00 

Hewlett*Pecksrd L*a*r Jet IIP $ 111 

1 MB 334431 r ,^, r ,'. ^ l irrT1 ,„ ir f $135.00 

2 MB 33444B ..: $150.00 

4 MB 334451—____$199-00 

IBM La Kf 4019 end 4919e 

2 MB 1039137 _«,_$36900 

3,5MB 1 038675 „ $469 00 

Ctnon LBP-flll, 6IIR, 8IIT 

2MB 3631880_$226.00 

4 MB PafllN/A.. $43900 



LAPTOP AND PORTABLE 

1 

MEMORY 

1 


TOSHIBA MEMOHY 


1 MB 

Model 1000SE/XE. 

.,,,$329,00 

2m 

Model lOOOSEflCE **„.*„.. 

.$46900 

2 m 

Model T 12 WXE.. 

,...$28900 

2 m 

Model T1600... 

.$289.00 

2 m 

Model 131 ME ..„ 

,,...$175,00 

2 m 

Model T310OSX.. 

.$175.00 

Am 

Model T31O0SX.. 

.$609.00 

2 m 

Model T320OSX. 

....$175.00 

4 MB 

Model T3200SX.. 

.... $689.00 

zm 

Model 5100. 

..... $289.00 

2 i m 

Model T5200.TB50O .. 

,,,,.$185.00 

8 MB 

Model TS200.T850O........ 

,..$1300.00 


ZENITH MEMOHY 


1 NB 

Sup@rSpcri206a.206E , 

,.,,$199.00 

2 MB 

SuperSpon 286 & 2S6E 

,...$455.00 

2 MB 

Supersiol SX/A)pha 

..,..$455.00 

4MB 

SuperSpcrt SX/Seta. 

,.,,,$455,00 


COMPAQ MEMOHY 


1MB 

Ponatie LTE 296.. 

„. u $195.00 

im 

PortaUe LTE 286_ 

.$299.00 

1MB 

SLT-286... 

.$245.00 

4MB 

SLT-206. 

... $1395.00’ 


NEC MEMORY 


^m 

PrgeposdSSa.. 

.$270,00 

2 m 

Ptospeed 386 ... 

.$450.00 

ZENITH MEMOHY 

Zenith Z 386,20 2533 A 33E 


1 MB 

ZA36/3800ME... 

.. $99.00 

4ke 

ZA3800MK.... 

.$675.00 

Zenith Z-386'20' i 2Q f 25 A 33 


2 m 

ZA3600ME... 

.$ 199.00 

Zenith Z486 SX 


2 MB 

2*605-1 .... 

.$255.00 


MATH COPROCESSORS 


INTEL 

B087 5MHz..... 

..,.$80,00 

BUS7-2 BMHz. 

$116.00 

0007-110MH2. 

8O207-6 6 MH 7 __ 

00207-8 8 MHI,..... 

00207XL0/l0MHr... 

00287XTL 12 MHz (L^>top). 

80287-10 10MHz. .. .. 

..$155.00 
,,$130.00 
..$185.00 
..$185.00 
..$ 210.00 
..$186 00 

0OC287-12 12 MHz.... 

00307 SX-16_____ 

..$195.00 

..$285.00 

S0387SX-20.... 

BO307DX-2O. ... 

..$310.00 
.$340 00 

00307DX-25 

..$425.00 

00387 DX'33...... 

..$525,00 

WEiTEK 


3167-20 20 MHz..... 

..$300.00 

31672525 MHz... 

,,$350,00 

3167-33 33MHz..,... 

,. $500.00 

4167-25MHz......... 

..$ 000.00 


.$1050.00 


416733MHz__ 

CYRIX 

83007-1616MHz. $260.00 

83087-20 20MHz. $295.00 

93097-25 25MHz... $360.00 

930 07-33 33MHz ,,,..$440.00 

B3SXB7-16 16MHz. ,..$235.00 

B3SXS7 2020 MHz ..._„..... $260.00 

[IT 

8C87-8 ...—...$165.00 

8G287-10 _„...„ _$175.00 

0C297-12 .. $200.00 

0C287-2O „„_ $230.00 

8C387-20 .. $265.00 

BC387-25 _t, ..,..,$350.00 


800297-10 .... 
0OC2B7-12 


..,.....$110,00 

,.....,$130 .00 


DRAM IMG XI 
f MGXI-t20NS$5.00 
1 MGXJ-1QONX 525 
1 MGXI 0ONX 5 SO 
1 MGXi-TONX . 3.75 
1 MGXL60NX 750 
DR AM E4XL 

416+130 . $200 

4164-120 , 2 50 

4104-100 . 2.76 

4104-80 . 3.00 


DRAM 


DRAM 64X4 

4164-15 . $1 50 

4tS+t2... _ 199 

4164-10 . 250 

DRAM 256X1 
256X1-1 SONS ..... $1.79 
256XI-T20NS .... 1.90 

256X1-tOONS.2.00 

256Xl80NS..,--,,,-2.23 

256X1-70NS . .215 

256 XI-60NS . 3.99 


DRAM 256X4 

£56X4-120NS $5.00 

256X4-100NS.5 50 

£56X4 SONS.5,75 

256X5-STATIC COL 
51256P-10... $2 99 

AAA 280Q 08.3 00 

AAA 2900 07 335 

AAA 2600'W._4 50 

1X4-00 2IPP ... 35.00 
1X4-8CSTT ZIPP 39 00 
1X4-7QSTT ZIPP 38 80 


IBM TYPE 256x910 . 16.00 

****** fcr SPPS £56^60 . 10.00 

4 Mk 9-BQ .— $265.00 256x9-60 .„. 23.00 

1 Mt9-60 .......... 60.00 APPLE-MAC 

1 10 45.00 t **8-70 _ $50.00 

1 ^ 00 .- ■ 4000 1 Ms 8 10 _ .$40.00 

1 Mk 9-7Q 51 -00 * U^g ^(j rri $45.00 
256x9-70 -20,00 4iflr ao . $26000 


68020 16MHz, 
20MHz. 
25MHz 
33MHz. 
68030 16MHz 
25MHz. 
68010 16MHz. 


,$129.00 
...169.00 
... 179.00 
,..199,00 
... 129.00 
...199,00 
.60.00 


60386DX-16 .. 

6C386QX-20 _ 

60366OX-2S 

B03a6DX-33 . 

aoiaGsi-i® „„„ 
80386si-20 ^ 
804a6DX-25(B6} 
a04fl60X33|B6| 


... $250 00 60236-5 (PlCC) ..., 15.00 

_...275.00 90206*10 (PUCC) ...1100 

.325 00 90286-12 (PUCC) . 20 00 

.3SS.O0 S2385-20 60 00 

. 230.00 62385-33 .., 7S.00 

.235 00 Y-20-B _ _6 0O 

....650.00 V-20-10 10.00 

1130,0© V-30-IOu^,,.. 10.00 


Orel* 22 on Inquiry Cord 


APRIL 1991 * BYTE 373 



































































































































































COMPLETE DATA 
ACQUISITION CARD 


SUPER UNIVERSAL 
PROGRAMMER 


MULTI FUNCTION IN ONE 
MFI‘421 



MCP-550 5739 

IDO* MPTOWYrK COMPATIBLE 

■ High performance* low ooct data frcquicltlon card 
ivjEh multUuDCtioni: A/D„D/A* D/I, D/O 

■ Maximum Minuting rate of 100K samptev/cec 
(upl ion} or WK »mpl«/fee (standard) 

■ Industry Uandard IZ-blt iwoluticjn 

■ 16 single ended or 9 differentia] A/D channels 

■ TVo 12-bit monoUthiciTiLihiptyiTi^ D/A etamvet* 

■ TTL compatible 24 Digits] I/O channels 
it Switch srkctable anslug Input range 

unipolan 1 - IGV. Hipolar: ±f)5$ -± IDV 
U Can be used with MCE-73D : a venial tie 16 channel 
analog input multiplexing and signal conditioning cud 

■ Complete support of vendor app] ication S/Wa 
such aa Labtech NnidjogK A$¥$T-„ 


Call 1*800*541-1973 


764 San A3eto Aye, 
Sunnyvale* CA 94086 
I EL{408)745-7974 
■ FAX(408)745-140I 


Circle 302 on Inquiry Cord. 


SUPERPItO 


f 

i 


New! SUPERPRO $795 

FREE MULTIMETER SPECIAL 

■ programs * PAL, EvPLD, G ALP EEL FPL 
(up to 68 pin FLCC) 

. E(E) PROM, Flash EPROM up to 4 Mbit* (40 pin*) 
e Micmcofitruiler, Bipolar PROM 

■ Tests TTL/CMOS Logic, D/S Memory Device. 

■ High speed parallel interface card, to PC/XT/AT/386 

■ Pull - down Menu driven* Lforary Operating software, 

■ Fasl Device update on user's request 

• 40 pinGoMZIFSodtet 

U Lifelime Free Updates (BBS) 

• User Device Library Generator (optional) 

C.SI I-BOO-MI-1M5_ 

TFL(40ft)746-7974 
FAX(40 o)74S- 1401 


Circle 303 on Inquiry Card. 



$849 

OVER 11*260 VALUES IN ONE UNIT 
» Unique high Accuracy and low cost 
TAM System for Engineer’s Work Bench* 

■ Full Overload Protection 

* Power Supply 

Tripple output: D-50V [OJA Mu); 

15V, !A(Fi»ed); 5V, 2A[Fixed). 

* Function Generator 
Frequency Range: 0.02 Hz - 2 MID 
Signe, Square( /TTL), Triangle 
Rflmpr Pulse arid Skewed wave formi- 
Uncar and Log sweep. 

* Frequency Counter 

Range : 1 Hi OKI MHz; LED display 
Accuracy ; + /' ( lHi + 1 dgt + Time 
Rasa Error) 

■ Digital Multimeter 

digit LCD display ; Auto Ranging; 

DCV, ACV, DCA*ACA; Diode 

764 San Aleso Ave. 


Circle 304 on Inquiry Card* 


■ jr Sunnyvale, 
1C TEL(4f)8)7< 
IX FAX(4ffit}7 


ale, CA 94686 
j(d 68)745-7974 
L FAX (4 Dfl) 74 5-1461 



Free leaflets and 
catalogues 

Info# Topir 

000 li Primer buffers. Perhaps the simplest 
way to speed up a computer system, 

00021 The ideal interface is like a cable: 
Easy to install. Invisible in use. 

00031 T-S witches and Auto-switches. 
Optimised for easy operation. 

00041 Data cables. Highly flexible* Simple 
to install A well thought-out system* 

00051 Interface Cards. Carefully developed 
to eliminate application problems. 

00401 ToolArt: Useful art for computer 
professionals* 

00511 Brains beats money* Enhancements 
you can install yourself. 

00521 UNIX-lnstallations. Tips&products. 

00531 The right way to install a computer. 


W&T Products Corp. 
2209 NE 54ih Street 
Ft. Lauderdale, FL 33308 
Phone 1-S00-628-2Q86 
Fax 1-305-351-9099 


W&T 

PRODUCTS 

IW * 


VERBATIM 
SONY • BASF 


100% CERTIFIED 
LIFETIME WARRANTY 

5!A" DS/DD $ .39 each 

5 Vi" DS/HD .59 each 

3Va" DS/DD .59 each 

3Va" DS/HD 1.04 each 

Price based or mix/maich qty ol 300 in bulk 
Includes Tyvok sleeves and label kits. 

PREFORMATTED * COLORS • TAPES 

MEGASoft 

RO, Bw 710, Freehold. NJ 07728 

800 - 222*0490 

In NJ 908-462-7628 
FAX 906-462-6658 


Circle 298 on Inquiry Card. 


Circle 171 on Inquiry Card. 


There is a Difference. 



A programmer is m just another programmer. That 

customers the highest quality progjamram^aL 
affordable price. A rood tcample of this commitoeni 
is the EIM EPROM Programmer. Hie EP-1 supports 
virtually every 24- or 25-pin E/EPROM. And, all of 
our programmers mckfe lifetime free software 
uixlates and ait unconditional money bark guarantee* 

tj ¥>rT_n_n_rLj 

iS-IT MICROSYSTEMS 

1-800-225-2102 

{TUt 4S1-B430 


Circle 48 on Inquiry Cord. 


DEC/TEK Terminal Emulation 

EM4105 

5|SF * Tektronix 4105/4010/4014 
3 W * DEC VT320. VT22Q, VT102 
* * 16 color VGA/EGA support 

* PostScript, HP LaserJet, plotter 
high resolution hardcopy 

* Pan/Zoom, mouse support 

* Extensive network support 

Ik EM320 

gF * DEC VT320, V7220, VT102 
gr * True 132 column display 
“ * Remappabfe keyboard 

* KERMIZ Xmodem file transfer 

* DOS hot key (only 170 Kb!) 

* Extensive network support 

Diversified Computer Systems, Inc. 

3775 Iris Avenue. Suite IB 
Boulder, CO 80301 (303) 447-925! 

FAX303-447-1406 

AD Tidemarks ACfafaf vieuged 



CROSS-32 V2.D META 

ASSEMBLER 


8 Table based absolute macro cross-assembler 
using manufacturer's assembly mnemonics* 

8 Includes manual and MS-DOS assembler disk 
with tables for ALL of the fol lowing processors: 


16C5X frit SO 0801 

moo saw 

50740 65S1G fiS» 

7SCI0 CONGO 6411 

SUPERS COPB00 61! 000 


B04B HR/300 Zft 

8051 H8/500 ZAO 

SOUS TMS320 7.1BO 

B05G TM5340 Z280 

BOM TMS3TO MORE.. 


m Users can create tables for other processors or 
ask us, we have many morel 

■ Generates listing, symbol table and binary. 
Intel, and Motorola hex code. 

■ Free worldwide airmail shipping & handling, 
a Canadian residents please add 7% GST 

US$199.00 CN $239.00 


universal cross-assemblers 

P.O. Box 61 sa, Sainl John, M.E., EZL 4H6 
Canada VwcfltfFax; (506} 847-0681 



P"** ? -A 

VOICE MAIL * TELEMARKETING 
& ; CALL PROCESSING 

Let Power! Ine transform your PC/XT/AT/306 
into a multi-line voic^rocessing command, jj 
center. Have youTflbnnpuler in-lelllgentty 
process your sales, inquiries and mes¬ 
sages, Complete package. 

f \ Single Line cBi^oyih^. .$295*00 
%* Mum-Line .. .$695.00 


Yom 

MESSAGE 

THUG! 


(Gevelopfr/DEM packages aviate) 

VIB4- HC- AMEX-OOO 

Call: (415) 522-3800 

FAX; (415) 522-5556 

TALKING TECHNOLOGY, tNC. 

1125 ATLANTIC WE . ALAMEDA. DA 94501 


U 

ot8i 


Circle 99 on Inquiry Curd. 


Circle 284 an Inquiry Card* 


Circle 261 on Inauirv Card. 










































H. Co. Computer Products 

Your #1 Source For All P.C. Memory Upgrades 
Call Toll Free 1-800-RAM-CHPS Ext. 202 


FULL TECHNICAL SUPPORT * LIFETIME WARRANTY ON ALL MODULES 
BUY DIRECT ★ BESTPRICES * BESTSERVICE 






Port It £Q 

Wortowm 



30F5348 (S12K) 

30-206 


5 4800 

30F5360 (2MB) 

30-236 


% 145.00 

6450375 {1MB) 

80-041 


$ 125.00 

6450379 (2MB) 

00-111,011 


£ 196.00 

645106Q {4MB) 

0O-A21, A31, 11 

1.311 

$ 509.00 

5450603 (1MB) 

502, 55SX. 7Tym. 70-121. F-TO 

$ 75.09 

5450604 {2M6) 

502, 553X, 70-E61. 70-121, P70 

£ 139.00 

6450608 (SMB) 

70-A21, A8l, B-21, B51 

£ 152.00 

70X8955 (128K) 

25 


£ 16.00 

34F2933 (4M B) 

G5SX.GSSX 


£ 349.00 

6450605 (2-BMB) All 70's and 80 's (Board) 

E 409,00 

645060a (2- 1 6MB) 50, 502, 565X. 60, 66SX (Boerd) 

S 429.00 

1099136 (1MB) 

Laser Printer 4012.401 Be 

S 159.00 

1B3B137 (2MB) 

Laser Plimer 4019,401 Be 

1 219.00 

1096675 (3.5MB) 

Lasar Printer 4019,401 3 b 

£ 30,9.00 


Call lor Oliver 1BM Upgrades 


A Apple* 




Mode! 

Memory Added Pert * EQ 

FfTIGE 

MACH. Ibc, Ilex 

1MB KIT 

M0218 

S 80.00 

lien 4 SE/3Q 

2M6 KIT 

M0219 

$ 115.00 


4MB KIT 

MQ2707 

$ 22S 00 


16MB KIT 


£1199.00 

MACIIci 

4MB KfT 

M0292LL-A 

$ 225.00 


16MB KIT 


$1199.00 

MAC SE 

1MB KIT 

M021S 

$ 30.00 

(h PLUS 

2MB KIT 

M0219 

$ 116.00 


4MB KIT 

MO2707 

$ 225.00 

mac portable 

1MB KIT 

M0246 

£ 249-00 


2MB KIT 

MIA 

£ &99-D0 


SMB KIT 

M/A 

S 839.00 


4MB KIT 

M/A 

tttfifcOO 

MACHrx 

4MB KIT 

MOS70LLA 

5 269 00 


16MB KIT 

WA 

$1 moo 

LASER WRITER 

1MB KIT 

M6005 

$ 85.00 

ll/NTX 

4MB KIT 

M60O6 

& 289.00 

Cyrix Math &>prtKG$sGr 



Up to 200% Faster Than 

Intel Math Co-Processor 


100% Com pat ! We — 

5 Year Warranty 

Part* 

P MCE 

Pan# 

PRICE 

B3D07-18 

Can 

83D67-33 

3 469.00 

83007-20 

S 205.00 

83DB7SX-16 

S 259-00 

83087-25 

5 369.00 

S3D87SX-2Q 

Call 

fTJl HEWLETT 
mL'ftm PACKARD 



Mode* 

Memory Added 

PvUEQ 

PRICE 

LASER JET 

1MB MODULE 

B33443B 

3 89.00 

N $ 1 ID 

2MB MODULE 

H33444B 

£ 140.00 


4MB MODULE 

K33446B 

£ 249.00 

IIP & III 

1MB MODULE 

H33474& 

£ 99.00 


2MB MODULE 

H334750 

S 149.00 


3MB MODULE 

MIA 

S 199.00 


4MB MODULE 

MIA 

£ 249.00 


CALL US, 

for ALL 

your drive needs! 
Teac 1.44/1.2 

$69.00 


AST 




Model 

Memory Added 

Part * EQ 

PACE 

BRAVO 1286 

128KKIT 

500510011 

t 40.00 


512KKIT 

500510-010 

1 5500 


2MB KIT 

500510-002 

£ 150.00 


4M3KTT 

500510008 

i 300.00 

PREMIUM/986 

512K KfT 

5Q051O-Q01 

£ 65.00 

ADVANCED 

1MB KU 

500510-007 

t 100.00 


2MB KIT 

500510002 

£ 150.00 


4M8KTT 

500510-003 

£ 300.00 

fast board 

IMS KTT 

5O05TO-OC7 

£ 100,00 

/386 

4MS KIT 

500510-008 

£ 3CO.00 

PREMIUM 

512K KTT 

500510-010 

f 56.00 

WK5172B6 

2MB KIT 

5Q0510-0Q2 

£ 150.00 

PREMIUM 

S12K KfT 

500510010 

£ 6600 

WKST 

1MB KTT 

5OQ51OO07 

3 100.00 

3B6/SX 

2MB KIT 

500510002 

£ 150.00 


4MB KIT 

500510008 

3 300 00 

PREMIUM 

1MB KTT 

500510007 

3 100.00 

386/16 

4MB KIT 

500510008 

3 300 00 

PREMIUM 

1MBKTT 

500610003 

£ 140.00 

386 

4MB KTT 

500610004 

£ 330-00 

PREMIUM 

1MB KIT 

500610007 

S 100.00 

386c 

4MB KIT 

500510-008 

£ 300.00 

PREMIUM 

1MB SIMM 

500718-001 

£ 69.00 

38G/25.T&5* 




PREMIUM 

1MB SIMM 

500718002 

£ 6900 

386/33 




STANDARD SIMMS 

Pont PHKE 

DRAM 

Part# 

PRICE 


255X8-12 
256 X 8-10 
256 X 6-80 
256 X 
256 X 9-10 
256 X 9-80 
256 X 9-70 
256X&60 
1 X 8-10 
i xa-so 
1 x 8-70 
1X9-10 
1X0£Q 
1X9-70 
4X080 
4XM0 


17-00 
10-00 
1&.D0 
17.00 
17.00 
1B.Q0 
21.00 
2600 
SO.M 
51.00 
60.00 
66 00 
S 56.00 
S 6700 
$ 200.00 
$ 200.00 


1 X 1-100 

1 X 1-80 

1 X 1-70 

256-150 

256-120 

256-100 

25&80 

256-70 

256-60 

256X4-10 

256 X 4-00 

4464-10 


4164-15 

4164-12 

4164-10 


5.75 

625 

cal 


2.00 

2-30 

3.00 

5.75 

500 

2.20 

2.40 


EPROM/CP LT/SRAM,'VRAM AEsd A 


COmPAQ' 



Model 

Memory Added 

ft*rt#E0 

PRICE 

DESKPRQ 

388/3^48605 

2MB MODULE 

115144-001 

£ 189.00 

DESKPRO 

1MB MODULE 

113131-001 

£ 114.00 

386/20-25 

286a 

4MB MODULE 

113132-001 

£ 2BQ.Q0 

DE5KPFTQ 

1MB BOARD 

1 13844-001 

£ 179.00 

306/20^256 

4M8 BOARD 

11384^001 

£ 479.00 


IMS MODULE 

113131-001 

£ 114.00 


4MB MODULE 

113132-O01 

$ ZBO.M 

DESKPFtD 

1MB BOARD 

1 T 3333-001 

S 179.00 

388s 

4MB BOlAHD 

113834-001 

$ 479.00 


1MB MODULE 

1T384&O01 

£ 120.00 


4MB MODULE 

112534-001 

£ 339.00 

PORTABLE 

512KKIT 

107331 -DOT 

£ 49.00 

111 

2MB KIT 

107332-001 

S 135.00 

DESKPHO 

1 MB BOARD 

108089-001 

£ 325.00 

388/16 

2MB BOARD 

10B069W/71 

£ *49,00 


4MB BOARD 

108070-001 

£ 669.00 


8MB BOARD 

108072-001 

£ 999.00 

DESKPRO 

1MB KfT 

107651-001 

£ 229.00 

386 PORTABLE 

4MB BOARD 

107653-001 

£ 769.00 

SLT/286 

1MB MODULE 

110235-001 

£ 166.08 

iTEraae 

1MB BOARD 

117061-001 

£ 135.00 


2MB BOARD 

117081-002 

£ 185.00 


Ask About Other Compaq upgrades 






TOSHIBA 



Model 

Memory Adttod 

P»rt*EQ 

PRICE 

Portable T10O0SE 

IMS KIT 

PC14-RA8311U 

S 199.00 

AXE 

2MB KIT 

PCl4-PAa312U 

£ 299.O0 

Portable T12O0XE 

SMB KfT 

PCl3-fiA8308U 

S 175.00 

Portable T1600 

2MB UT 

PC-RAB302U 

£ 175.00 

Portable T31D0C 

512KKJT 

PC-FA3340U 

£ 136.00 


2MB KTT 

POPAB341U 

S 175.00 

Portable T31O0SX 

2MS KIT 

PCl&me306U 

I 175,00 


4M8 KIT 

PCI 5-RAB310U 

£ 469.00 

Portable T32D0s* 

2MB KTT 

PO4W8307U 

£ 175.00 

Portable T320O 

3MB KIT 

PC-PA7137U 

£ 329.00 

Portable T51Q0 

2MB KIT 

PC-FA8301U 

* 176.00 

Podabte T5200 

SMB KFT 

PC-RA8304U 

S 175-00 

DESKTOP TflSGO 

2MB KIT 

PC-PA8301U 

£ 175.00 


Ask About Other Toshiba Upgrades 


SEC 

Ask for other NEC upgrades 

Model 

Memory Added 

Part # EQ 

PRICE 

Power Male SX Plus 

1MB Board 

APC+WSOE 

S 375-00 


SMB Board 

MIA 

S 475.00 


4MB Board 

APC-8S2E 

£ 690.00 


8MB Board 

WA 

51325,00 

Intel 

im Z IIT Math 

Co-processors 

Pert * 

PRICE 

Pari # S3 

PRICE 

8087-3 

cm 

2CQ7-8 

£ 175.00 

8067-2 

Call 

2C87-10 

S 185.O0 

6087-1 

Call 

2C87 12 

£ 215.00 

B0257-6 

Call 

2CS7-20 

£ 255.00 

802878 

Call 

3CQ7-16 

id 

80287-10 

Call 

3C87SX-18 

Can 

B02B7XLJ12.S MHz) 
B02S7XLT (12.5 MHz) 

£ 229.00 

Call 

3C67-20 

3C67-25 

$ 325.00 

8 385.00 

50387-16 

£ 305.00 

3C87-33 

$ 485.00 

B0387SX-16 

5 290.00 



BC387SX-2Q 

£ 315.00 



80337-20 

£ 350.00 



80337-25 

£ 450.00 



80337-33 

£ 650.00 




We will meet or beat any advertised price. 

We also carry memory upgrades for 
ACER • AT&T • DELL • DTK • EPSON • ZENITH 

• EVEREX • HP Vectra • SAMSUNG • SUN • Canon Printer 

• SILICON GRAPHICS • WYSE • and other AT & XT clones 

1228 Village Way, Unit D- Santa Ana, CA 92714. (714) 542-8292* FAX (714) 542-8648* Hours 8:00 AM-5:00 PM PST 

DEALERS INQUIRIES WELCOME 

Trademarks are registered with their respective companies. 

Prices are subject to change 


Circle 130 on Inquiry Card (RESELLERS: 131). 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc* offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards 7 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


© Diroct Marketing Association, Inc. 1988 
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Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

* State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St*, 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 


* Confirm that the price is as 
advertised . 



* Obtain an order number 
and identification of the 
sales representative. 

* Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order , promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E, 43rd St,, New York, 
NY 10017* 


? 




Hit Kt 






















The most advanced. professionaHevel mailing 
list management system available for IBM and 
compatible microcomputers. Save thousands 
of dollars on postage, printing, and processing 
costs. 

• Unlimited number of names and addresses 

• Sophisticated merge/purge duplicate 
detection 

■ Complete postal presorting and barcoding 

• Custom letters, labels, reports 

• Convert data from dBase, ASCII, other formats 


Arc Tangent, Inc. 

121 Gray Avenue 


= Santa Barbara. CA 93101-1831 
L (805) 965-7277 


Circle 25 on Inquiry Card 
(RESELLERS: 26). 


PLD Design 
Software 

Get Started with CUPL™ for only 

$149.95 



Now you can have a PLD Starter Kit 
that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost For more infor¬ 
mation, call 1-800-331-7766 or 305- 
974-0967. 


Circle 159 on Inquiry Cord 
(RESELLERS: 160). 


DESIGN TOOLS 

EISA & MICROCHANNEL BUS 


EISA PROTO 


Prolo-Type Card for Etsa Bus 
Extender Card lor Ena Bus 


ProloType Card for 16-Bn MicroChannel Bus 


Proto I ype Card for 1 
Includes Video Signal 


Proto-Type Card with POS and ID Decode Circuit 
“ Bit Mic 


For 16-Bil MicroChannel Bus 
Proto-Type Card with POS and ID Decode Circuit 


Proto- 1 upe Card with POS and 
For 32-Bit MicroChannel Bus 

[sqqqq99BIIH^^I 

Extender Card for 16-Bil and Video MicroChannel 

S3QIE23jkEE9IHH^HHiHHHHE^ 

Extender Card for 32-Bu MicroChannel Bus 

Detail Document to Aid the Design of MicroChannel 
Add-On Card and Diagnostic Software 


amSI 1-800-972-3733 

Advanced Microcomputer Systems. Inc. 

1321 N W 65th Place. Fort Lauderdale. FL 33309 

PHONE: 305-975-9515 • FAX: 305-975-9698 


Circle 21 on Inquiry Card. 


ROM BIOS UPGRADES 


ROM BIOS FEATURES 


TIC HUB BOS UPGRADES SUW3RT 38DK, 72BC, 12MB & 144MB RflPW 06K 
OflNES. COMPLETE SETUP N ROM. EGA AM) VGA SUPPORT. OPTUNAL BUU-N 
DMGNQSICS N ROM (Mi ONLY) NOVELL MO NETWAHE COMWBLL SUP 
PORTS UP TO 4 OFERBtT TYPES OF HMD OWES RU5 TWO USER 
84, ttl & 102 KEY KEYBOARD SUPPORT 100% BM OOMFWHJE. SUPPORTS 0.1 
OR 2 m\ SWR COMPLETE OOCUMBIWDN. LATEST VERSO& WE ME Tl€ 
LARGEST STOCNNG BOS OKTHBUTOR M M/BTCA’ 


AM 286 WTR BIOS 
AM286CHP8 

TECH BOS 


AM 386 NTH. 90S 
AM386CHF&TECH 80S 
AM3B6 VLSI BOS 
AM 386-SX INTEL BIOS 
AM 386-SX CHP & 

TECH BOS. 

AMMO-386 NTEL BOS 


8995 AM 286 VIS BOS 

PHOENIX 286 NTEL BOS 
8995 PHOFNtt-286 AST BOS 


89 95 
69 95 
89 95 


8995 AWARD386CUP & 

69 95 TECH BOS 89 95 

89 95 PH0EMX386 NTEL 80S 89 95 

89 95 PHOEMX 386 COMHO 80S 89 96 


8996 TECH BOS . 89.95 

89 96 PHOENIX 386SX NTR BOS 8995 


IBM BIOS UPGRADES 


PHOENIX IBM PC BIOS 
PH0EN1X-IBM-XT BIOS 


..79.95 

59.95 


PHOENIX IBM-AT BIOS 89.95 
AWARD IBM AT BIOS-89.95 


UPGRADES 


AM 286/386 KEYBOARD BOS 
AWARD 296/386 KEYBOARD BOS 
PHOENK 286/386 KEYBOARD 80S 


UPGR ADES ETC 

iMHh 54I-IU43 


*5822'if 1S5TW ST 
W900WWJT '.VA 98852 
MC- $3' '.*32 ORDERS 
.206.8Si3KM TECH SUPPORT 
1296.881-KM -«« 

VISA . MC * COO 


Circle 286 on Inquiry Card. 


Program 

YourChips 

In Sets of 4 for $495.00 



Special offer Now Includes: 

Free UV eraser. CUPL starter Kit and 
a $300.00 Factory Rebate with the 
PDT-1 EPROM, 

EPLD, Micro 
Progammer. 1-800-331-7766 


Circle 161 on Inquiry Card 
(RESELLERS: 162). 

I FREE CATALOG I 



RS-232C 

EQUIPME 


WRITE or CALL faf YOUR FREE 
COMPREHENSIVE B & B 
ELECTRONICS CATALOG TODAY! 

Pages and pages of photographs 
and illustrated, descriptive text 
for BAB's complete line of RS- 
232 converters. RS-422 con 
verters. current loop convert¬ 
ers. adapters, break out boat 
es. data switches, data split¬ 
ters, short haul modems, 
stxge protectors, and much, 
much more Most products meet 
FCC Part 15J Your RS-232 needs 
tar quakty. service and competitive 
prices will be more than met by BAB 
ELECTRONICS Manufacturer to you, no mid- 
dtemad Money-back guarantee* Same-day 
shpnent! One^year warranty on products! 

Technical support is avalaWe 

Write For Your FREE Catalog Today! 

B &n electronics 

■■ MANUFACTURING COMPANY 

4000 Baker Road P.0. Box 1040 - Ottawa, IL 61350 

Phone: 815-434-0846 


Circle 36 on Inquiry Cord. 


Circle 53 on Inquiry Card. 


LOW COST 
INTERFACE 
AND DATA 
ACQUISITION 
/CONTROL 
CARDS 

FOR PC/XT/AT 



RS-485/422 Card [PC485] $95/125 


• Serial Async. Co 


; 2 or 4 wires; NS 16450 UART; 
i Baud Rate 56KB 


»COMl-OOM4. 

too options. RTS or DTK control of transmission direction. 
[T FalVHatf Ampin operation. Supports hardware handshaking (RTS.CTS). 

• Chial di rvctvir-cr tvr r\,Hai»dle» 64 4rvices;Cocnpatlbic wrth most comm, sftwr 

• High speed version available (supports baud rales up to 25*KB ) - $165 

Dual-Port RS-485/422|PCL743J $175j | 


• Two mdependcni channels/UAKTs;2or4 wire operation. Max. Baud 56KB. 
~ * “ » COM 1-4 (1RQ2-7). On board tc 


IEEE-488 Card[PC488A/C] $145/445 

• Includes DOS Device Driver and satiric CoramumcaUnn program in BAS| 

• Additional sample programs in C. Pascal A Assembly - S» 

• IRQ (1-4). DMA channel 1 or Z. Lip to 4 hoards per computer. 

• Compatible with mini IEEE-466 Soft ware package* fur IBM-PC 

• VO Addresses and Control Registers compatible with NPs GP1B-PCIL 

• PC488C card version with Built-in Bus Analyzer hardware and software. 
(Allows Real lime 488 Hus Data Capture in background operation mode.) 


Digital I/O & Counter [PCL720] $175 

• 32 Digital Input and 32 Digital Output Channels. 3 channel programmable 
counter,tuner User configurable clock source. Bread board area. 

144 Bit Digital I/O [PCL722] 


$345 


a 144 lines (24 bits a 6 ports) of TTL compatible digital I/O. Output buffers sink 
24mA, source 15mA Interrupt handling capability Opto-22 module compatible 


Relay & Isolated 


10 Channel Counter [PCL830] $345 1 

a 10 Independent 16 bit ufVdown couunterv P r warn tri able 
• 16 bit TTL input and 16 bit TTL output ports Selectable ti 


6 Channel 12 bit D/A [PCL726] $495 


(ICO +5V.0IO + 10V. ,5V. ,10Vot „nk«-20mA 
. lime. TQ^S. linearity: * I/2bit Voltage output driving capacity: :5mA 
DO: 16 digital inputs and 16 digital outputs; TTL compatible. 


12 Bit A/D & D/A [PCL711s] $295 


less than 25^scc, Ir^nit range: :5V; Software Trigger Mode only 
a IVA converter 1 channel; 12bit resolution; 0 to + 5V/10V Output Range. 

• Digital I/O 16 Inpul /16 Output channels; All I/Os TTL compatible 
a External Wiring Terra leal Board with mounting accessories included. 

BASIC and Qaiek-BASIC. 


12 Bit A/D & D/A [PCL812] $395 


i. Device : Al>574. Conversion time less 
programmable pacer. Input ranees: : IUV. t 5V. r IV. 

I 2 channels ; 12 bit resolution.; Output Range 0-5V. 

• Digital I/O: 16 Input/ 16Output channels; All I/OsTT1.compatible. 

a DMA and interrupt capability. Utility software for Basic included. 

112 Bit w/ Pent Galn [PCL812pg] $450 

its; Device: MAI >574; Conversion time less 
: 10V. :5V. :2.5V. 

. Output Range 05V . 
dl LOs TP 


a AID connUr 16 single ended inputs; Devs 
than 25 ,aec; Built in programmable pacer, 

• Software Programmable Multiple lapat Rj 

: 1.25V, :0.625V. : <13125V. 
a ll/A eno vrrtrr 2 channeK ; 12 

• Digital I/O: 16 Input /16 Output channels; All 
a Counter: 1 channel programmable interval countcr/limer; Uses Intel 82S4. 
a DMA and i n t e rr up t capability. Utility software for Basic laduded. 


Fast 12 Bit A/D/A [PCL718J & $785 


a A/D converter 16 single coded or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed Uj»80 smpls/sce (standard). INjM smplvsec (optional), 
a Input ranges: Bipolar : 10V. *5V. :25V. : IV. rOSV; Unipolar IQA2.lV. 
a D/A converter 2 channels; Resolution: 12 bits res; Settling time: 5*sec; :5V 

# Digital I/O: 16 OUT, 16 IN; TTL compatible. All l/Os TTL compatible 

a Coaater 16 bit progr. interval countcmimcr. Uses Intel 8254; Pacer dock; 

• Software Utility software for BASIC and QuickBASIC tndoded 
Supported by labDAS ($195/495). ASYST, LABTECH, UnkelScopc 


Fast 12 Bit w/ Pgm Gain [818] $875 


d DMA control circuitry. 
k Bipolar : 10V. :5V. :215V. :1V. 

:03V; Unipolar UL5.2.1V: 

a D/A enaverter 2 channels; Resolution: 12 bits res; Settling time: Spite; :5V 

• Digital I/O: 16 OUT. 16 IN; TTl. compatible; All I/O, TTL compatible 

• Coaater 16 bit progr. interval countcmimcr. Uses Intel 8254; Pacer dock; 

• Software: Utility software for BASIC and QuickBASIC included. 

Supported by LabD AS. ASYST. LABTECH. UnkelScopc 

Stepper Motor Card [PCL8381 $395] 

a Mil rol nf up to J stepper orators 

--r command 1 to 65535. 

state 24 bit TTl. I/O pan. 


Circle 54 on Inquiry Cord. 

MC/VISA/AMEX Call today for datasheets’ 
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Subscription 

Problems? 



We want 
to help! 

If you have a problem 
with your BYTE 
subscription, write us 
with details. We'll do 
our best to set it right. 
But we must have the 
name, address, and 
zip of the subscription 
(new and old address, 
if it's a change of 
address). If the 
problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number 
if possible. 


EVTE 

Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 
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16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 

We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 

LAWSON LABS, INC. 

74 4th AVE W.N, 

KAUSPELL MT 50801 
800 3215355 or 406 257-5355 
FAX 406 2S7W2 


ROMDISK 


New Multi-Megabyte 
Disk Emulator 


* For diskless systems, solid-state i 
and speed 

* Flash File System or battery-backed SRAM 

* 1/0 mapped-8 brt ISA bus-MS DOS’- 
autobooting 

* Up to 7MB using 1MB Flash or SRAM SIMMs 

* High performance—write Bash at hard disk 
speeds read at bus speed 

* PCF-1 with 1MB SIMM, $895 or 1MB 
SRAM, £995, 1MB Flash SIMMs $395. 1MB 
SRAM SIMMs, $495 

* Other ROMDISK EPROM, Flash and SRAM 

' nWlelS CURTIS, INC. 

2837 North Fairview Ave, ■ St. Paul. MN 55113 
Id. 612^31-9512 Fax 612/631-9508 

‘MS DOS s ■ trademark □) Hcmsatl Corporariw 


Circle 156 on Inquiry Card. 


Circle 80 on Inquiry Caril. 


DATA ACQUISITION 


Syslems tor Lab, Factory & Field 
- PC Software included 
- Serial. Modem, & Bus 
Stand Alone Ability 
* Laptop & Handheld 
* PC & MAC Cards 
Inexpensive 
OEM & VAR 
• HTU's 


I FREE CATALOG ft DEMO DISK ! 

Martu lecturers of Measuremanl & Control sys 
Iqmsfor Laboratory. Industrial. & Field applica¬ 
tions Specialists in Battery-Powered systems 


I Call 
PO. 


for applications <nfo (201) 238-1615 
Box 246 Morns Plams. NJ 07050 U.S.A 


ELEXOR 


COPROCESSOR SPECIALIST 


f Advanced Micro 

Dbw “ a n 

Coprocessor 
8OC207-1 0 
\JVilh Manual 6 Dis k 

INTEL 


8087 MHZ 

82 

8087 2 mhz 

122. 

80B7-1 IDHHdf 

151 

80387DX T6 

309 

803B7DX20 

351 

803B7DX-25 

429 

S0387DX-33 

532 

802B7XUXLT 

199 

8G3B7SX-16 

297 

8C387SX-20 

313. 

WEITEK 

HI 


X53087-16 
XE3O87 20 
*83087-25 
X63D87-33 
X83S8716 
X83SS7-20 


259. 

295, 

368, 

448. 

230. 

252, 


2C87-8 164. 

2C87-10 178, 

2C87-12.5 189. 

2C87-20 239. 

3C87-16 259. 

3C87-20 279. 

3CS7-25 359. 

3C87-33 449. 

3C87SXT6 298. 

990 3C87SX20 CALI 

ANN & ANTHONY (DAI) 

2464 El Camino Real, Suite 420. Santa Clara, CA 95051 
T<N {4f»J 98S 5083 F®l: (408) 98^3986 


3167 20 
3167-2S 
3167-33 
4167 25 
4167-33 


340 


747. 


Circle 10S on Enquiry Card* 


Circle 23 on inquiry Card. 


Cross-Assemblers from $50 00 
Simulators ironiiaam 

Cross-Disassemblers k ™ $im do 
D eveloper Packages 

from *20(J 00(9 SS0 00 Savings) 

Make Programming Easy 

Our Macro Cross-assemtiers ere easy Id use. Writ) povrerliJ 
condiionaT assembly and unfcmded frdude Res 

Get It Debugged-FAST 

Donl vraa ymJ the honhwar o hi finished. Debug yoi ft .software 
with otr EimUalofs 

Recover Lost Source! 

□untie nf disassembler* CCW hdp you re-create tfie original 
assembly language sauce. 

Thousands Of Satisfied Customers 
Worldwide 

P&etmioCnqj has been providing quatty sottfons Far 
microprocessor problems since 198S. 

Processors 

AG* 1BOZJK ¥m SJ51 Intel 006.10Ba: 

_gsssi Mf&ttR'jMsfe" 

. sms " 

For intomutkM Or To Order CiH: 

PseudoCorp 

716 Thimble Shaak BlnJ, Suite E 
Newport New* VA 23606 

(804> 873-1047 FAX:(W4)873-2t54 


PROMPT DEUVERYH! 

SAME DAY SHIPPING (USUALLY) 

tXJAHTTTV OWE PRICES SHDWW tor FEE. 24. 193) 


Memory for almpsl ALL QOmputers 


r 

DYNAMIC RAM 

- 1 

4M Board for hp U's w,2MB 

$160.00, 

SIMM 

4Mx9 

80 ns 

240.00 

SIMM 

1M*9 

60 ns 

63.00 

SIMM 

1 Mx9 

80 ns 

49.00 

4 Mbit 

4MkT 

30 ns 

38.00 

4 Mbit 

1Mx4 

80 ns 

48.00 

1 Mbit 

iMxl 

80 ns 

5.50 

41256 

2S6Kx1 

100 ns 

2.10 

41256 

256Kx1 

120 ns 

1.95 

44256 

256K*4 

100 ns 

5.95 

4464 


64Kx4 

100 ns 

1.95 



EPROM 


27C4Q01 

512Kx8 

150 ns 

$55.00 

27C1000 i20Kxs 

150 ns 

16.50 

27C512 

64Kx8 

120 ns 

7.50 

27256 

32Kx8 

150 ns 

5.00 

27128 

l£Kx$ 

250 ns 

3.40 



STATIC RAM 


1 Mbit 

128Kk8 

100 ns 

$15.00 

1 62256LP 

32Kx8 

100 ns 

6.50, 






MaStaCard VSA gr UPS CASH COO 
MfeCHQPHOCESSORS UNLIMITED, INC. 

VgfgGSr ( 918 ) 267-4961 

n order, rbu not* p 

k. ioMi fa c* 


Circle 220 on inquiry Caret. 


Circle 177 on Inquiry Card. 







































UNIVERSAL PROGRAMMER 



PAL EPROM 
GAL 8748/49 
PROM 87C51... 
EEPROM 87C751 
5ns PALs 
4 Meg EPROMs 
16 bit EPROMs 

Parts added a! your request. 


A 


FREE software updates on BBS. 
Powerful menu driven software. 

Call-(201 >994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr. Livingston. NJ 07039 
FAX.<201) 994 0730 


Circle 157 on Inquiry Card. 


MEMORY UPGRADES 


IBM PS/2, APPLE 
AST, COMPAQ 
HEWLETT PACKARD 
ZENITH, SUN MICRO 
STANDARD SIMMS 

LAPTOP MEMORY 
(NEC, TOSHIBA, APPLE, COMPAQ) 
LASER PRINTER MEMORY 
(HP, CANON, TEC ENGINE) 

NO RISK, BEST PRICE, BEST QUALITY 

AddOn 

America 

A DIVISION OF ROHM CORPORA TON 
433 N MATHIDAAVE SUNNYVALE, CA 94006 
TEL (408) 7461590 FAX (408) 746-1S93 


1 - 800 - 292-7771 


Circle 13 on Inquiry Card. 


DYNAMIC RAMS 


4Mx9 80,18 

PS2 2M 604/608 
1 Mx9 80ns 
1Mx8 80ns 
256x4 100ns 
IMxl 100ns 
41464 100ns 
1^41256 100ns 
51258 80ns 
4164 120ns 


$215. 
$ 110 . 
$ 54. 
$ 50. 
$ 6. 


00 

00 

00 

00 

00 


S 5.50 


S 2.10 


25 

85 

• Cal I 


• For quorety dbcourt. hUvapaad parts. S»*P __ Pleas 

■ MAIM COPROCESSORS 387SX-16 ‘'T/CYRIX 
3C87-33 33mHz *420 00 2C87-20 20mHz 

3C87-25 25mHz *34000 2C87-12 12mHz 

3C87-20 20mHz *29000 2C87-10 

3C87-1S 16mHz *25000 D80287XL 3nHz 

387SX-20 16mHz *280.00 ■ V-20 SnOmHz 


I.C. EXPRESS 


15140 Valley BNd Crty of Industry.CA 91744 

Cualomor twvfc* {818) 333^880 FAX: (918) 3601236 

ORDER: (800) 877-8188 dteMwren 

CAU. TOR CUWWfr PUCES A VOLUME D6COUMTS 


$260 00 
$180.00 
$145.00 
$13000 
$185.00 
♦ 8-5715 


a ShppwBtHMnJr y UFS Groun d «S.OQ , AM? OO (f 


200 MHz Logic Analyzer 



• 200 MHz max sampling rate 1 

• 24 Channels Timing and state 

• 16K samples/Channel 

• 16 Levels of triggering 

• 3 External Clocks and 12 Qualify lines 

• Variable, TTL, ECL threshold levels 

• FREE software updates on 24 Hour BBS 

$ 799-LA12100 (100 MHz) 
$1299-LA27100 (100 MHz) 

$1899-LA27200 (200 MHz) 

Pnce s complete. Pods and Software refcded 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr. Livingston. NJ 07039 
FAX (201)994 0730 


/<4 


Circle 158 on Inquiry Card. 


ROM Based 

AT Class Computers 



Disk-less in 4 easy steps! 

* Develop code on a PC 

* Download to our system 

* Test your program 

* Bum ROMS 

CPU Card: $299. 

V-40/50 cm lOMhz runs PC/AT Code. 256K ROM. 
1M RAM. 5 Serial Ports. Expand with standard 
PC/AT cards via backplane Custom BIOS with 
options. Piggyback with: floppy, printer, keyboard. 

Complete Systems Available 


Call! 

(303) 444-7737 

FAX (303) 786-9983 



Circle 151 on Inquiry Card. 


SuperSound 

TurboSound 

SoundFX-lll -Stereo. -Mono. -Eng. -Jr 
SoundBytes SoundJr. SoundCard 
Digital Audio Authoring Workstation. 
MSC/TurboC/Windows 3.0 Libraries. 
Custom Sound Hardware/Software 

ALL WE DO IS SOUND!! 


IBM-PC DIGITAL VOICE / SOUND 
from only $20 to $640 c 


Pro Quality Software / Hardware 
• in use worldwide, even Japan! 

30 Day Money-Back Guarantee if not Satisfied 

. JUST LIKE HAVING A CASSETTE TAPE RECORDER IN A PC. 

• Fastest, easiest Editors with the most features for the price. 

• Quick, simple hardware / software installation 

• Use tor Foreign Language training / communications 

• For Business: Barring. sacte Snows - wto Grasp Sh o w Pw mn Fflc 

• For Engineering: Function Gan, Osar ttact Atoms. Stonjo Scope 

• For Fun: CreaiBYtxjr Own Sounds For Games. AaerVtv Voce 
Orders.800-969-4411 by Silicon Shack FAX: 406-374-4412 


5120 Campbell Ave. #112, San Jose, CA 95130. 

Technical: 408-446-4521 

Ask far FREE PRODUCT CATALOG of IBM-PC sound 
Developers: Add TurboSound - PC audio engine to your product 


Circle 132 on Inquiry Card. 


Circle 235 on Inquiry Card. 



PC BASED UNIVERSAL 
DEVICE PROGRAMMER 


$695/895 I 


. Pnvm.EE/KrKOIIU. MICHOv B 1 P 1 HAI^PAI^CAI^ EPUh.PCa& 
(current libraries support over 900 devices by over 35 it 



e Sclf-suhsutent operation. No additional modules or plug in adapters required, 
e Indudcs user fncnrffly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill. Move, Inert. Delete. Search. Data entry am be done 
to ASCII or IIHX farm. FUSEMAP EDITOR far Logic devices. 

n Supports 8/16/32 bit data ward formal*. 


e Verify operation performed at n 
e Fanrtioaal lest: JEDEC standard functional testing for logic devices. 

I'll. logic functional test for 74n/54a series devices and memory devices. 
Test library can be updated by the user. User definable test pattern generation, 
a File formats accepted: JEDEC (Ml). JEDECfkeruaJ). Binary, MOS Tech¬ 
nology, Motorola Ilea. Intel lies. Teklranri lies, 
n Base price ($495) iDeludes Interface card, cable. Memory ♦ Micro + Bipolar 
library. TT1/CMQS/M EMORY device test capability, one year free updates 


a Library updates can be received via floppy or BAC Customer Support BBS 
» voice line. Fas A dedicated BBS 



UNIVERSAL RS-232 
PROGRAMMER 


$345/495 


>/49s1 


----, -----on / Verify. 

• All 24/28/32 pin EE/EPnmu to 8 MBits (upgradeable to 32 megabits) 

n Micro*dT741/A, 2/AA-8,-9,-5 L-C5L-C5lFA/B > -52,-S3.-55.-C521,-CS41.9761. 
n Model UP1M( $345). Model UP288 ($495) accepts dedicated modules, 
n Motorola Micros (68705P3.U3.R3.S3) Programming Module - $145 

• Memory Cards Programming Module (Scika/Epsoo) - $145 

• GANG Programming Module (4 sockets) - $145 

• Optional baa-teErtser/TwMr module -$58; Conductive foam pad 



INTELLIGENT 

I 

ROM EMUIATOR 

$39SI 


► Emulates 2716 through 27512 E 


■s (2k to 64k bytes) with a single unit. 


a Connects to the standard p 
a FAST data loading via parallel printer port (64k bytes in less tl 


(with HALT output). Addm 

tvents mo ni t ori n g ). Ptol 

s (8.1A32). 

» User friendly software Command set indudes: Load, Write, Display. Ran. 
“ --- -- r. Part, Reset, Help, Calculator. 


• CMOS bmmM with NtCad rechargeable 9V battery I 
(Can be used in *1 


MC / VISA / AMEX 


Call today for datasheets! 



B&C MICROSYSTEMS INC 


758 N. PASTORIA AVt. SUNNYVALE, CA 94886 USA 
TEL: (488)738*5511 FAX: (488)738-5521 BBS:(4i8)73*-2317 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


Company, Pago # Inquiry # 


A 

Aamaz ing Tec h nolog ies „ 67 1295 


Abacus, 52 1179 

Ablex Publishing, 392 
Accton Technology, 74 1306 

Adobe Systems, 90 1264 

Advanced logic 

Research, 279 1232 

After Hours Software, 334 1148 

Aldus, 52 1171 

All Computers. 91 1150 

Alpha Products. 74 1311 


Altos Computer Systems, 253 1233 
American Library 
Association, 193 
American Mitac, 279 
American Power Conversion. 


72 1303 

Apple Computer, 111, 244. 
305.334,394 

Appoint, 52 1182 

Arche Technologies ,91 1152 

Association for Information & 

Image Management. 185 
Association of Computer 
Machinery, 120 

Asymetrix, 244 1109 

AT&T, 259, 295 

ATI Tech nolgies. 52 11 04 

Allan! ix, 253 1234 

Alto Technology. 66 T 299 

Autodesk, 259 980 

Avalanche Development, 193 
AView Technology, 52 1170 

Axcelfs, B4 1277 



BancTec, 159 

Bell & Howell Document 


BancTec, 159 
Bell & Howell Document 
Imaging Products. 217 1075 

Bell Labs, 111 
Bipolar Integrated 
Technology, 295 

Bitwise Designs. 68 1288 

81 oeridge Technologies, 217 1076 

Borland International, 10. 52, 

120 1169 

Brightbil I-Roberts, 244 T106 

EJT Tymnet. 159 
Bull HN Information Systems, 
159,217 1077 

Burroughs, 120 


C 

Caere, 173,220 1401 

CaJera Recognition Systems, 
173,165,220 1402 

Carnegie Group, 193 
Catspaw, 193 

CE Software. 334 1147 

Cedar Software, 392 
Cheetah Computer Systems. 
66,91,111 1154 

1291 

Chips & Technologies. 263 
Claris, 90,244 1105 

1283 

Cognetics, 193 


Colorado Memory Systems, 91 1155 


Commodore Business 
Machines, 91 1151 

Communication Automation 
& Control, 68 1297 

Compaq Computer. 283 
Compati ble Systems. 74 1307 

CompuAdd, 295 
Compulink Management 
Center. 185,217 1076 

CompuServe. 159,334 
Computer Library, 193 
Computer Products Plus. 52 1173 

Computer Signal, 173 
Cooper Software, 72 1304 

Corel Systems, 289 976 

Cumulus, 283 


Cypress Semiconductor, 295 



Dataflight Software. 193 
Data Interchange Standards 
Association, 159 
Datek Information Services, 159 
Delrina Technology, 159 
D iamond Computer Systems, 259 
Diaquest, 259 

Digital Equipment, 120,159. 279 
DR, 295 


E 

Ergo Computing. 91 1156 

Everex Systems, 259 
Executive Life. 105 


Forval America, 143 

Fox Software, 42 

Fujitsu. 185, 295 

1060 

G 


Gateway 2000,103 

1222 

Geo Works. 276 

1221 

GoldStar Technology, 91 

1160 

Graphic Arts Supply. 334 

1146 

H 


Harvest VLSI Design Center, 

295 


Hercules Computer 


Technology, 259 


Hewlett-Packard, 47.52.111. 

159,173. 185,220, 259 

981 


1178 


1403 


1409 

Hitachi America, 91 

1149 

Hitachi Home Electronics 


America, 91 

1153 


I 


IBM, 111, 120, 159, 185, 


217.265,334,394 

1081 

ICL, 295 


Image’In. 220 

1404 

Imara Research, 217 

1082 

Institute of Cybernetics, 120 


Intel. 120.131 


Intelligent Technology 


Group. 193 


Interleaf. 173 


Intermatic, 72 

1302 

In Touch Systems, 67 

1293 

J 

Jasik Designs. 82 

JV Dialogue, 120 

1274 


K 


Keilhley MetraByte, 68 

1300 

Kingston Technology. 67 

1292 

Kofax Image Products. 


173.217 

1083 


L 

Laboratory for Computational 
Linguistics, 193 

Language Systems, 82 1272 

laserData, 185,217 1064 

Library of Congress, 193 
Logitech, 52 1163 

Lotus Development, 159 
LSI Logic. 295 



Market Engineering ,82 1275 

Mars Microsystems, 295 

MaxTrek, 74 1306 

McDonnell Douglas. Ill 

Meiko. 295 

Meridian Data, 173 

Metafile Information Systems, 


165,217 1065 

Mte ro Dynamics, 159, 217 1086 

Micro Logic, 91 1162 

Microsoft, 52,103.207, 334 1101 

1228 

Microtek Lab, 220 1410 

MicroWay, 283 

Mirror Technologies, 52 1172 

Mortice Kern Systems. 193 
MultiScope, 82 1273 

Multi-Tech Systems, 143 


N 

Nanao USA, 52 1185 

NCH, 159 
Nestor, 207 

Newport Canyon Associates, 

217 1087 

N/Hance Systems, 173 
Northgate Computer 
Systems, 111 

Novell, 103,143,334 1225 

NRS Communications. 120 
Number Nine Computer, 91 1159 


O 

Oakland Group, 10 
Ocron, 220 
OCR Systems, 220 
Odesta, 217 
Online Computer 
Systems. 173 
Opt (graphics, 217 
Optoelectronics, 68 
Opus Systems, 295 


F 


FileNet, 159,217 

1079 

First Magnitude, 72 

1301 

Flagstaff Engineering, 


173,217 

1080 

Folio, 193 


Fora, 66 

1269 


1406 

1405 

1088 


1089 

1298 
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Outpul Technology, 67 1294 

Oxford University Press. 193 


R 

Palisade. 84 

Panasonic, 185 

ParaGraph, 120. 207 
Perceptive Solutions, 91 

Phar Lap Software, 259 
Philips, 295 

Plexus Software, 159,217 
Precision Visuals, 88 

1276 

1161 

1090 

1279 

Q 


Quarterdeck Office Systems, 


103 

1224 

R 


RacabVadic, 74 

1310 

Rad Data Communications, 


78 

1314 

Random, 66 

1290 

Rational Systems, 82 

1271 

Reason Technology. 66 

1287 

Recognita, 220 

1407 

Reference Software, 91 

1157 

R. Scott Associates, 143 


RSoft, Bfi 

1281 

S 


Sage Software, 193 


SGS-Thomson Electronics, 


207 


Sigma Imaging Systems, 217 

1091 

Silicon Beach Software. 244 

1108 

Sitka, 78 

1315 

Slide Link, 90 

1286 

Society Per Software, 185 


Softquad, 193 


Softview, 103 

1223 

Software Publishing, 271 

1231 

Software Ventures, 78 

1312 

Solarix, 295 


Sol bourne Computer, 295 


Sony, 259 


Special Library Association, 


193 


Spinnaker Software, 244 

1107 

Sprint Telenet, 159 


Spyglass, 88 

1280 

Summit Software, 217 

1092 

Sun Microsystems, 295 


Symantec, 91 

1158 

Systems and Process 



Engineering, 295 


T 


Tandon, 52 

1168 

Tatung, 295 


Texas Instruments, 259, 295 


The Layman's Laser, 72 

1305 

3Com, 103 

1226 

Times!ips, 64 

1278 

TMS.217 

1093 

Toshiba, 295 


Truevision, 259 


TRW Financial Systems, 159 


Twinhead, 52 

mo 


U 

Unisys, 103,159 

1227 

United Networks, 74 

Universal Technical Systems, 

1309 

88 

1282 

USAA, 185 

US Sage, 78 

1313 

V 


Verity, 193 

ViewStar, 159,217 

Viking, 392 

1094 

W 


Wang Laboratories, 159,217 
W. H. Freeman, 392 

1095 

X 


Xerox, 111, 217 

Xerox Imaging Systems 

1096 

Datacopy Kurzweii, 220 

1408 

Xerox PARC, 159 

Xionics, 217 

1097 


Z 

Zenith, 394 

Zees International. 259 
Zortech, 10 
ZSoft, 173 


A Message 
To Our 
Subscribers 

T} ROM TIME TO TIME WE 
make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only {no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


EVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NT 08520 

rtnlM 
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SERVICE 


’ Correspond directly with company. 


ALPHABETICAL INDEX TO ADVERTISERS 


Inquiry No, 


Page No. 


401 

402 
B 
9 

10 

403 

404 
13 

405 

406 
317 

T5 

16 

17 

16 

407 

19 
2D 
21 
22 

626 

23 

24 
266 
259 

25 

26 

551 

552 
406 

27 

26 

20 

409 

30 

31 

32 

33 

34 

35 

36 

410 

411 

412 

39 

40 

41 

42 


450 

561 

43 
413 

44 

45 

46 

47 

48 
40 
50 


51 

414 


41S 
52 


9015-39 
0013-60 
15 
325 
325 


313 R/E LTD 
3EST-USA 
3M . 

ABACUS . 

ABACUS .. 

ABTECH . . . . 0013-73 

ABTECH ... . OOlS-73 

ADDON AMERICA ... . 376 

AEONTEK DEV. CORP 90IS-52 

AGCELE0THQNICSCORP 9013-47 
ALPHA SOFTWARE CORP 242,243 

ALft. 2,3 

A IB 2,3 

ALTEC TEC HNOLOGY CORP 102 
AMD 63 

AMDS LTD 96IS-38 

AMERICAN ADVANTECH 370 

AMERICAN SMALL BUSINESS 101 
AMS 377 

AMTJNT'L . ,373 

AN DSQR RESEARCH.! NC 90PC-10 
ANN 5 ANTHONY (DAI) 

ANNAB0OKS . 

APL-PLUS/STSC 
APL’PLU&STSC 
ARCTANGENT. INC 
ARCTANGENTJNC 
ARIEL DESIGNS 
ARIEL DESIGNS. . 

AROUND THE WORLD 
ARTISOFT . 

ASHTON-TATE . . 

ASHTONTATE 
ATI CO 
ATRONICS 
ATHONIC5 
AVIEWTECHNOLGY 
AVlEW TECHNOLGY 
AXIOMATIC 
AXIOMATIC 
S ELECTRONICS 
BAY TECHNICAL ASSOC 
BAY TEC HNICAL ASSOC 90IS-67 
BEHAVIOR TECH COMP CORP 90J 5-62 
SELL ATLANTIC (N A ), 186 

BEST POWER TECH 9Q15-8SA-B 
BEST POWER TECHNOLOGY.INC 352 

BITWISE. 112 

SIT WISE 
BIX 
BIX 
BIX 


378 
290 
156 
158 
377 
377 
90NE-9 
90NE-9 
9015-32 
145 
12,13 
12,13 
MIS-28,26 
169 
169 
112 
T12 
362 
362 
377 
MIS-67 


63 

416 

417 


625 

416 

419 

420 
67 

332 

421 
66 


112 
90PC-14 
277,337,340 
332 333 

BI-LIN K COMPUTERS. INC 9050-16 
BLACK & WHITE INTERNATIONAL 307 
BLAISE COMPUTING MIS-22 

BOFFIN LTD 261 

BOFFIN LTD 261 

BQRLAN D (N TERNATIONAL . 11 
BORLAN DIN TER NATIONA L 11 
BP MICROSYSTEMS 374 

BUREAU OF ELECTRONIC PUB 94 
BUR EAU OF E LECTRQN 1C PUB 94 
BUYERS MART 353-361 

BYTE BACK ISSUES 304,316 

BYTE SAC K ISSUE S 90IS-4S ,84 

BYTE BITS 366 

BYTE BITS MIS-56 

BYTE BOOKCLUB 298A-B 

B YTE BOOK CLUB .. 209 

BYTE CARD DECK 342 

BYTE PUBLICATIONS . 9CHS-66 

BYTE PUBLICATIONS/DEMOLINK 349 
BYTE SUB MESSAGE 336 

BYTEWE E Km EWSLETTEH 346 
B&C MICROSYSTEMS 377 

B5C MICROSYSTEMS 377 

B6C MICROSYSTEMS 379 

C USE RS JOU RNAL 9015 ■ 86 E-F 

C6J MIC RON ICS 370 

CADRE TECHNOLOGIES 90NE-7 
CAERE CORP 247 

CALERA R ECOGNITION SYS 263 
CAPITAL EQUIPMENT 96 

CAPITAL EQUIPMENT 99 

CCMI/MH 146 

CHINON AMERICA,INC 220 

CLARION SOFTWARE 9015-37 

CLARION SOFTWARE 9015-37 

CLEO COMMUNICATIONS 341 

CNS.INC 321 

COMPETITIVE ADVANTAGE TECH 90MW-16 
COM PEX, INC 90IS-49 

COMPEX.INC 9015-49 

COM PE X INT ERNATIONAL 90IS-60 
CQMPUADD . .. 107-110 

COMPUADD (INT'L) CII.1 

COMPUCLASSICS 9015-6 

COMPUCOM ... 363 


Inquiry No. Page No- 

Inquiry Nq. Page No, 

422 

CQMPUSAVE INT L 

9QIS-41 

119 

GENESIS DEVELOPMENT 

275 

314 

COMPUTER AIDED TECH .INC 262 

436 

GENITECJNC 

9015-87 

315 

COM PUTE R AIDED TECH, INC 202 

437 

GENITEC.INC 

9015-87 

70 

COMPUTER FRIENDSJNC .. 

256 

438 

GETRONlCS COMPUTER PROD 

9015-27 

423 

COMPUTER QUICK. 

90IS-54 

4 

GFKT HAMBURG 90IS-8BE-F 

553 

COMPUTER SALES PROF,INC 

90NE-13 

120 

GLENCQ ENGINEERING 

319 

504 

COMPUTER SALES PROF,INC 

9QNE-13 

439 

GLOCKENSPIEL. .. 

90IS-31 

* 

COMPUTER SOLUTIONS 90IS-88C-D 

121 

GREEN VIEW DATA. 

151 

72 

COMPUTERLANE 

369 

440 

GREY MATTER 

9015-65 

73 

CONTEC. 

352 

324 

GTEK. 

204 

74 

CONTROL VISION 

370 

325 

GTEK . 

204 

* 

COPIA INTERNATIONAL LTD 

330 

122 

GUI CLEARINGHOUSE 

255 

75 

COREL SYSTEMS CORP 

49 

441 

HANTAREX 

9WS-71 

76 

COREL SYSTEMS CORP 

49 

123 

HAUPPAUG E COM PUTERWQRKS 81 

77 

CORTEX CORPORATION 

192 

124 

HELIOS USA 

335 

78 

COVOX 

363 

125 

HERCULES . . 

161 

79 

covox 

363 

• 

HEWLETT-PACKARD NETWORK PROD 267 

80 

CURTIS, INC 

376 

* 

H E WLETT-PAC KAR D PER 1 PH 

1 48,41 

* 

CURTIS MANUFACTURING CO . 125 

126 

HIGH RES TECHNOLOGIES 

372 

61 

CYBEX 

140 

127 

HOOLEON CORP 

368 

424 

CYBEX . 

90IS-52 

128 

HOUSTON INSTRUMENT 

163 

326 

CYBEX 1 INT'L) 

53 

129 

HOUSTON INSTRUMENT 

193 

02 

DATA COPY SERVICE OF TEXAS 370 

586 

HSS 

90S 0-9 

63 

DATACAP.INC 

137 

569 

HSS. 

9050-9 

236 

DATAFLOW AUTOMATA 

124 

130 

H.CO. COMPUTER PROD UCTS 375 

84 

QATALUX CORPORATION 

170 

131 

H.CO COMPUTER PRODUCTS 375 

85 

DATALUX CORPORATION 

170 

132 

1C EXPRESS 

379 

86 

QATATRAN5 

372 

133 

IME COMPUTERS 

362 

555 

DATATRANS SYSTEMS, INC 

90NE-15 

134 

IME COMPUTERS 

362 

556 

QATATRAN S SYSTEMS, 1 NC 

90NE-15 

135 

IN FOCUS SYSTEMS 

153 

582 

DATATRANS SYSTEMS,INC 

9GSO-3 

135 

INGENIO 

320 

583 

DATATRANS SYSTEMS,INC 

90SO-3 

137 

1N TEG RAND RESEARCH COR P 48 

425 

DATATRONICS TECHNOLOGY 

9015-69 

136 

INTEGRATED INFORMATION TECH 

. . 136 

67 

DELL COMPUTER (N A ) 

DILI 

136 

integrated information tech 

. . 135 

* 

DELL COMPUTER (N.A.) ,. 

53 

148 

INTEL ... 

29-31 

69 

DELL COM PUTER (N A ) 

54,55 

141 

INTEL. . 

26-31 

90 

DELL COMPUTER (N.A.) 

50,57 

142 

INTEL 

92-93 

4 

DELL COM PUTER (N.A.) .. 

58A-B 

143 

INTEL. 

92-93 

* 

DEL Rl N A TE CHNOLOGY, 1 NC 

1B6A-B 

144 

INTEL CORP . 

352 

93 

DELRIN A TECHNOLOGY. 1 NC 

1B7 

444 

INTEROUAD LTD 

90IS-5 

504 

DERBYTECH COMPUTERS 

90SO-20 

145 

10 TECH 

372 

565 

DERBYTECH COMPUTERS 

9050-20 

445 

IQ ENGINEERING 

9015-16 

606 

DERBYTECH COMPUTERS 90MW-20 

440 

IQ ENGINEERING 

99JS-1 9 

607 

DERBYTECH COMPUTERS 90MW-20 

146 

IRWIN. 

127 

593 

DEXPQ SPRING 

90SO-13 

481 

ISLAND SYSTEMS 

9015-83 

427 

DIETRICH POS EQUIPMENT 

90IS-60 

482 

ISLAND SYSTEMS 

90IS-83 

94 

DIGITALK 

23 

447 

IXILTD. 

ams-se 

428 

DlGlTECH COMPUTER C0.L.TD 

9015-86 

442 

I-COM/IDJOMA 

90IS-46 

95 

DISCTEC 

182 

147 

JAMECO 

292,293 

96 

DISCTEC. 

182 

448 

JC INFO SYSTEMS 

9015-13 

97 

DISTRIBUTED PROCESSING TECH 

257 

6 

JDH MICRODEVICES. 

387-389 

95 

DISTRIBUTED PROCESSING TECH 

257 

7 

JDR MICRODEVICES 

367-389 

212 

DISTRIBUTED SOFTWARE LTD 122 

146 

JDR MICRODEVICES 

352 

99 

DIVERSIFIED COMP SYS.INC 

374 

149 

JEMINI ELECTRONICS 

366 

100 

DOICH COMPUTER 

51 

479 

J B. DESIGNS 

9015-24 

426 

D-LINK 

9015-79 

460 

J.B. DESIGNS 

90JS-24 

101 

EECS. 

386 

150 

KEA SYSTEMS LTD 

168 

429 

EIZO CORPORATION 9015-44,45 

151 

KJLA SYSTEMS. 

379 

331 

EIZO (INT'L) 

56,57 

452 

KNAPCO 

9QIS-36 

322 

ELCEECOMPUTEK 

307 

453 

KNAPCO 

9015-36 

323 

ELCEECOMPUTEK 

307 

152 

KNOWLEDGE GARDEN,INC 

268 

430 

ELECTRO SERVICE CORP 

9015-40 

153 

K*M ASSOCIATES 

372 

102 

ELEX INTERNATIONAL 

2Q5 

154 

LAGUNA CONVERSION SYSTEMS368 

431 

ELEX INTERN ARON ALJNC 

90IS-10 

155 

LAHEY. 

282 

103 

ELEXOR, INC 

378 

260 

LANDMARK/SUPERSOFT 

264 

* 

ELONEX 

90IS-55 

156 

LAWSON LABS 

378 

104 

ERGO COMPUTERS 

86,87 

157 

LINK COMPUTER 

379 

105 

ESIX SYSTEMS 

37 

158 

LINK COMPUTER 

379 

432 

ETAP 

90IS-15 

159 

LOGICAL DEVICES 

377 

106 

EVEREX SYSTEMS 

5A-C 

160 

LOGICAL DEVICES 

377 

642 

E VOLU T| ON COMPUTING 90M W-13 

161 

LOGICAL DEVICES 

377 

643 

EVOLUTION COMPUTI NG 90M W-13 

162 

LOGICAL DEVICES 

377 

107 

FALCQ DATA PRODUCTS 

181 

* 

LOGITECH 

175 

433 

FAST ELECTRONIC GMBH 

9015-61 

163 

LOGITECH 

177 

327 

FAST TECHNOLOGY {(NI L) 

54 

164 

LOGITECH 

177 

328 

FAST TECH NOLOGY {INT L) 

54 

454 

LONGSH1NE ELECTRONICS CORP 

9015-61 

587 

FD MICROSYSTEMS 

90NE-16 

165 

LOTU S DE VE LOPM ENT CORP 45 

55 B 

FO MICROSYSTEMS 

90NE-18 

455 

LOYALTY FOUNDER ENT 

9015-75 

568 

FD MICROSYSTEMS 

9DSO-5 

559 

LUCKY COMPUTER 

90 WE-11 

587 

FD MICROSYSTEMS 

90SO-5 

560 

LUCKY COMPUTER 

90NE-11 

434 

FIRMA IGEL 

90IS-53 

590 

LUCKY COMPUTER 

90SO-7 

108 

FIRST SOUFtCE INTERNATIONAL 371 

591 

LUCKY COMPUTER 

90SO-7 

109 

FIRST SOURCE INTERNATIONAL 371 

608 

LUCKY COMPUTER 

90MW-5 

110 

FlRSTMARK TECH LTD 

124 

609 

LUCKY COMPUTER 

90MW-5 

111 

FLYTECH TECHNOLOGY 

65 

626 

LUCKY COMPUTER 

90PC-1 

112 

FLYTECH TECHNOLOGY 

85 

629 

LUCKY COMPUTER 

90PG-1 

113 

FQRMINCO 

362 

610 

LYBEN COMPUTER 90MW 19 

114 

FORMINCO ... 

352 

561 

LYBEN COMPUTER SYSTEMS 

9QNE-16 

115 

FORMAL AMERICA,INC 

130 

592 

LYBEN COMPUTER SYSTEMS 

9050-19 

116 

FORMAL AMERICA,INC 

130 

• 

MANCHESTER EQUIP 90NE-90A.B 

316 

GALAJCTICQMM. 

, 370 

562 

MANCHESTER EQUIP 

90NE-1 

435 

GAMMA PRODUCTIONS 

90IS-6 

* 

MARK WILLIAMS COMPANY 

95 

m 

GATEWAY 2000 

26A-Q 

168 

MARSTEK.JNG 

233 

* 

GATEWAY 2000 90IS-88A-B 

169 

MARSTEK.INC 

233 

117 

GCQM.INC 

370 

170 

MATH SOFT, INC. 

267 

320 

GEM TECHNOLOGYJNC 

327 

456 

MEGADATA 

90IS-2S 

321 

GEM TECHNOLOGY.INC 

327 

457 

MEGADATA 

9015-26 

118 

GENESIS DEVELOPMENT 

275 

171 

MEGASOFT 

374 


Inquiry No, 


Page No. 


172 MEGATEL COMPUTER CORP 241 

173 MEGATEL COMPUTER CORP 274 

174 M E HID IAN SOFTWARE SYS.INC 1 SO 

175 MERIDIAN SOFTWARE SYS,INC 190 

630 METAWARE 90PC-7 

176 MICRO SOLUTIONS COMP PROD 148 

563 MICROCQM 90NE-3 

611 MICROCOM 90MW-3 

* MICROCOMPUTER MKTC CNCL 376 
" MICROCOMPUTER MKTG CNCL .9QMW-1S 

* MICROCOMPUTER MKFG CNCL(IMTL) 165 

458 MICRQGRAFX 9015-23 

177 MICROPROCESSORS UNLIMITED378 

* MICROSOFT. 

4 MICROSOFT 
4 MICROWAY 
4 MiCROWAV 
4 MICROWAY 

176 MITSUBISHI 
179 MITSUBISHI 
160 MIX SOFTWARE 
181 MKS 
162 MOTOROLA 
183 MOTOROLA 

459 MSELTD(MASHOV) 

4 M ULTI SCOPE.! NC 

185 M ULTI SCOPE.! NC 

564 MYODA.INC 

565 MYOOAJNC 

594 MYODA.INC , 

595 MYODA.INC 
623 MYODA.INC 
824 MYODA.INC 

631 MYODA.INC 

632 MYODA.INC 

166 NANAO 

167 NANAO . 

168 NANTUCKET 

169 NATIONAL INSTRUMENTS 

190 NATIONAL INSTRUMENTS 

191 NEC MONITORS. 

192 NEVADA COMPUTER 

193 NOHAU CORPORATION 
463 NOHAU CORPORATION 

194 NORAD CORP . 

195 NORAD CORP 

196 NORTHGATE COMPUTER . 

197 NORTHG ATE COMPUTER 

198 NORTHGATE COMPUTER 

199 NORTHGATE COMPUTER 

260 NORTHGATE COMPUTER 

261 NOVA, INC 
4 N RVMCGR AW-HILL 

* NSTL 

202 OAKLAND GROUPING 249 

4 OBJECT MAGAZINE 90IS-88C-D 
263 OMNITEUNC 235 

568 ONLINE COMPUTER SYS,INC 90NE-21 

567 ONLINE COMPUTER SYS,INC 
598 0NLIN E COMPUTER SYS ,JNC 

597 0NLIN E COM PU TER SYS INC 

612 ONLINE COMPUTER SYS.INC . 90MW-17 

613 ONLINE COMPUTER SYSJNC 90MW-17 
533 ONLINE COMPUTER SYS.INC 90PC-11 

634 ONLINE COMPUTER SYSJNC 9QPC-11 

568 ONTRACK COMPUTER SYS 9ONE-20 

569 ONTRACK COMPUTER SYS 90NE-26 

598 ONTRACK COMPUTER SYS 90SO-14 

599 ONTRACK COMPUTER SYS 9050-T 4 

614 ONTRACK COMPUTER SYS 9QMW-14 

615 ONTRACK COMPU TER SYS 90MW-14 

635 ONTRACK COMPUTER SYS 9QPC-15 
036 ONTRACK COMPUTER SYS 90PC-T6 

204 OVERLAND DATA 363 

205 PACIFIC COMPUTER 
4 PACIFIC DATA PRODUCTS 

329 PALINDROME (INTL) 

336 PALINDROME (INTL) . 

206 PARA SYSTEMS. 

207 PATTON 6 PATTON 

208 PC COMPUTER RENTAL 

619 PC SOLUTIONS 90MW-7 

017 PC SOLUTIONS 90MW-7 

209 PENTAX TECHNOLOGIES 231 

210 PERCE PTVESOLUTIONS.INC 164 

211 PERCEPTIVE SOLUTIONSJNC 184 

213 PERISOL TECHNOLOGIES 363 

214 PHAR LAP SOFTWARE 115 

46D PHILIPS HOMEOFF3CEDIV 9015-51 
461 PHILIPS MONITORS 00IS-21 

215 PINNACLE MICRO 89 

216 PINNACLE MICRO 69 

217 PLUS DEVELOPMENT 79 

218 PROGRAMMER’S PARADISE 63-65 
4 PROGFLAMMER'S SHOP 116-119 

219 PROTECH MARKETING.INC 172 
576 PROTOVIEW DEVELOPMENT C0RP9QNE-14 
637 PROTCVIEW DEVELOPMENT CORP90PC-12 


8,9 

19 

278 

294 

311 

197 

197 

309 

339 

70.71 

79.71 
9PIS-35 
250A-B 

251 
90NE-24 
90NE-24 
9050-11 
90SO-11 
90MW-11 
90MW 11 

90 PC-5 
90PC-5 

252 
252 
291 

cm 

352 

16,17 

364 

372 

9015-59 

46 

46 

211 

212,213 

214,215 

210 

218,219 

137 

282A-B 

90PC-1S 


90NE-21 
9 OS 0-17 
90SO-17 


280 

142 

55 

55 

105 

104 

376 
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To get further information on the products advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number listed with the advertiser. This index is provided as an additional service 
by the publisher, who assumes no liability for errors or omissions. 


Inquiry No. 


Page No. 


220 PSEUDOCORP 378 

221 P SHERMAN ENTERPRISES 303 

240 QUA TECH 350 

241 QUA TECH 350 

242 QUA TECH 350 

243 QUA TECH 350 

244 QUA TECH 350 

245 QUA TECH 350 

246 QUA TECH 350 

247 QUA TECH 350 

248 QUA TECH 350 

222 QUALSTAR 350 

223 QUARTERDECK SO,81 

462 QUOTHA 32 9015-85 

224 RADIO SHACK . CIV 

225 RAIMA CORPORATION 59 

226 RAINBOW 269 

227 RAINBOW 269 

220 RAINDROP SOFTWARE 140 

' REASONABLE SOLUTIONS 9 01S-BSA-B 


571 REASONABLE SOLUTIONS 90NE-T7 
600 REASONABLE SOLUTIONS 9050-1 
010 REASONABLE SOLUTIONS 90MW-6 
630 REASONABLE SOLUTIONS 90PC-9 

229 RECOGNITA COHP 114 

572 RESOURCE CONCEP7S,INC OONE-22 

573 RESOURCE CONCEPTS. I NO OONE-22 
801 RE SOURC E CONCE PTS. INC SOSO-15 
602 RESOURCE GONCEPTSJNC 9050-15 
819 RESOURCE CONCE PTS,INC90MW-15 
620 RESOURCE CONCE PTS. INC90M W-15 

639 R ESOURCE CONCE PTS, INC 90PC-13 

640 RESOURCE CONCEPTS,INC 90PC-13 

230 ROSE ELECTRONICS 344 

231 ROYKORE 130 


Inquiry No. 

Page No, 

Inquiry No, i 

“age No, 

Inquiry Mo. Pago No. 

574 

SAINT CRQIX CORP 

90NE-5 

. 

TEXAS INSTRUMENTS 

203 

. 

UN IX WORLD . 

330A-B 

570 

SAINT CROIX CORP 

90NE-5 

* 

TEXAS MICROSYSTEMS 

1S4A-B 

* 

UNIXWORLD 

331 

621 

SAINT CROIX CORF 

SOM W-1 

267 

TEXAS MICROSYSTEMS. . 

154,155 

286 

UPGHADES.ETC 

377 

022 

SAINT CROIX COFtP . 

SOM W-1 

26S 

THE INTERFACE GROUP 

322,323 

470 

UP-SAFE INDUSTRIAL CORP 

6018-30 

463 

SALFORD SOFTWARE MXTlNG LTD 90IS-40 

* 

THE INTERFACE GROUP 

329 

477 

USA SOFTWARE 

90IS-33 

232 

SANTA CRUZ OPERATION 

73 

270 

THE PERISCOPE COMPANY 

273 

476 

VDS , 

90IS-S7 

233 

SCIENTIFIC ENDEAVORS 

330 

271 

THE PERISCOPE COMPANY 

273 

237 

VERMONT CREATIVE SOFTWARE . 33 

234 

SEQUITER SOFTWARE,INC 

270 

272 

THE SOFTWARE LINK 

345 

268 

VIDEX 

195 

465 

SIEMENS NIXDORF IN FO SYS Ml 5-16,17 

273 

THE SOFTWARE LINK .. . 

345 

239 

VIOEX . 

195 

235 

SILICON SHACK . . 

370 

471 

TIKO COMPUTERS 

90FS-2S 

290 

VISTA M | CROSYSTEMS, INC 

140 

237 

SN'W ELECT & COMP 

282 

472 

TOP-LINK COMPUTER CO.LTD . 

90IS-42 

291 

VISTA M1CROSYSTEM S. FNC . 

140 

■ 

SOFTLJNE 

0015-77 

274 

TOTE-A4AP 

366,367 

202 

VLEERMUJS 

171 

466 

SOFTWARE CONSTRUCTION 90IS-43 

* 

TOUCH BASE SYSTEM S 901S-3BC-D 

293 

VOGON ENTERPRISES LTD . 

370 

230 

SOFTWARE SECURITY 

237 

275 

TOUCHSASE SYSTEMS 

96 

204 

WARD SYSTEMS GROUP,INC 

202 

312 

SPECIALTY DEVELOPMENT CORP 141 

276 

TOUCHSTONE SOFTWARE CORP 07 

295 

WARD SYSTEMS GROUP,INC 

202 

313 

SPECIALTY DEVELOPMENT CORF 201 

277 

TOUCHSTONE SOFTWARE CORP 97 

‘ 

WATCQM PRODUCTS . . . 

303 

200 

SPECTRUM 

256 

263 

TP ENTERPRISE INC . 

302 

296 

WESTERN TELEMATIC,INC 

254 

■ 

SPSS (U. K ) LTD 90IS-8BE-F 

469 

TP ENTERPRISE LTD . 

90IS-34 

297 

WESTERN TELEMATIC,INC . 

254 

201 

STAC ELECTRONICS 

139 

473 

TRIANGLE DIGITALSER.LTD. 

00! 5-56 

296 

WIE3EMANN & THEIS GMBH 

374 

252 

STAC ELECTRONICS 

130 

270 

TRIBAL MICROSYSTEMS CORP 366 

299 

WtNTEK . 

372 

253 

STATSOFT 

113 

270 

TR1B AL MICROS YSTE MS CORP 366 

300 

XEC COMPUTER PRODUCTSJNC 150 

254 

STONY BROOK SOFTWARE 

206 

316 

Tfi 1B AL M ICROS YSTE MS CORP 366 

301 

XEC COMPUTER PRODUCTS.INC 150 

255 

STONY BROOK SOFTWARE 

206 

310 

TRIBAL MICROSYSTEMS CORP 353 

392 

XELTEK . 

374 

256 

STORAGE DIMENSIONS . 

227 

200 

TRIDENT MICROSYSTEMS 

23T 

303 

XELTEK 

374 

257 

STORAGE DIMENSIONS 

227 

603 

TRIPP LITE 

9050-16 

304 

XELTEK 

374 

407 

SURAH . 

90IS-56 

604 

TRIPP LITE 

90SQ-16 

305 

ZENITH DATA SYSTEMS 

149 

261 

TALKING TECHNOLOGY . 

374 

261 

TRI-STAR CQMPUTEH CORP 

7 

306 

ZEOS INTERNATIONAL 

76,77 

262 

TANDON CORPORATION 

20,21 

262 

TULIN CORPORATION . 

372 

307 

ZERICON. 

352 

570 

TANGENT . 

90NE-19 

577 

TYSTAR ELECTRONICS CO.LTD . 

90NE-23 

300 

ZORTECH.1NC. 

75 

466 

TEAG 

90IS-2 

641 

TYSTAR ELECTRONICS CO.LTD 

90PC-3 

309 

ZORTECH.INC 

39 

470 

TECH POWER CO.LTD 

9015-50 

263 

UNICORN ELECTRONICS . 

365 

310 

Z-WORLD ENGINEERING 

372 

264 

TEKTRONIX . 

24,25 

234 

UNIVERSAL CR05S-ASSE M BLERS 

374 

311 

Z-WORLD ENGINEERING . 

372 

205 

TEKTRONIX. 

24,25 

474 

UNIVERSAL DATA SYSTEMS 

90I5-9 




266 

TEST TECHNOLOGY 

370 

475 

UNIVERSAL DATA SYSTEMS 

90IS-9 




■ 

TEXAS INSTRUMENTS . 

35 

235 

UNIVERSAL MEMORY 

365 


* Correspond directly with company 
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Arthur Kossack, Eastern Advertising Director, Two Prudential Plaza, ISO North Stetson Ave., Chicago, IL 60601, tel. (312) 616-3341 
Jennifer U Bartel, Western Advertising Director, 14850 Quorum Drive, Suite 380, Dallas, TX 75241), tel. (214) 701-8496 
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NEW ENGLAND 

ME. NH, VT. MA, Rl, CT, ONTARIO 
CANADA EASTERN CANADA 
Dan Savage (61?) 86LM044 
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294 WARD SYSTEMS GROUPING 2012 

295 WARD SYSTEMS GROUPING 202 

* WtATCOM PRODUCTS. 303 

299 WtNTEK 372 


947 IBM/MSDOS APPLICATIONS— 

Miscellaneous 


57 CAERE CORP.. 247 

118 FIRSTMARK TECHN LTD 124 

' MICROSOFT.8.9 

231 RQYKORE 138 


948 I BM/MSDOS - CAD 


20 

AMERICAN SMALL BUSINESS 191 

322 

ELCEE COMPUTEK 

307 

323 

ELCEE COMPUTEK 

307 

842 

EVOLURON COMPUTING 90HW-13 

643 

EVOLUTION COMPUTING 90MW-13 

949 

1 BM/MSDOS - COMMUNICATIONS 

418 COMPEX,INC 

901SA9 

479 COMPEX,INC. 

9WS-4S 

* 

DELRIMA TECHNOLOGY.! NC186A-S 

93 

DELRINA TECHNOLOGY, INC . 187 

99 

DIVERSIFIED COMP SYS.INC 374 

31G GALACTICOMM 

370 

150 

KEA SYSTEMS LTD 

168 

950 

J BM/MSDOS — GRAPHICS 

44 

BOFFIN LTD... 

261 

45 

BOFFIN LTD. 

. 261 

75 

COREL SYSTEMS CORP 

49 

76 

COREL SYSTEMS COHP .. 

.49 

322 

ELCEE COMPUTEK 

307 

323 

ELCEE COM PUTEK 

. 307 

450 

MICROGRAFX 

90iS-Z3 

281 

NOVA.INC. 

137 

287 

VERMONT CREARVE SOFTWARE 33 

951 

IBM/MS DOS — LAN 

102 

ELEX INTERNATIONAL 

205 

431 

ELEX INTERNARONAL.INC 

9 OfS-10 

182 

MOTOROLA 

70,71 

183 

MOTOROLA. 

. 70,71 

329 

PAUNDHQME HNTU 

55 

330 PALINDROME (INTL> 

55 

982 

1 BM/MSDOS - LANGUAGES 

258 

APL ‘ FLU S/STSC 

159 

259 

APL'PLUS/STSC 

158 

413 

BLAISE COMPUTING 

901S-22 

46 

BORLAND INTERNATIONAL 

- 11 

47 

BORLAND INTERNATIONAL 

.... 11 

84 

CNS.INC. 

321 

320 

GEM TECHNOLOGYJNC 

327 

321 

GEM TECHNQLOGY.INC . . 

327 

439 

GLOCKENSPIEL 

9CHS-31 

152 

KNOWLEDGE GARDEN, INC 

268 

155 

LAHEY. 

292 

174 

MERIDIAN SOFTWARE SYS,INC 190 

175 

MERIDIAN SOFTWARE SYS, INC 190 

630 

METAWARE .. 

90 PC-7 

180 

MIX SOFTWARE 

309 

181 

MKS. 

339 

188 

NANTUCKET 

291 

218 

PROGRAMMER'S PARADISE 

: 63,65 

220 

PSEUDOCOHP. 

378 

225 

RAIMA CORPORATION 

69 

228 

RAINDROP SOFTWARE 

. 148 

463 

SALFORD SW MARKETING LTD . 

9OIS-40 

254 

STONY BROOK SOFTWARE 

206 

255 

STONY BROOK SOFTWARE 

206 

293 

VQGQN ENTERPRISES LTD 

370 

308 

ZORTECH.INC 

75 

309 

ZORTECH.INC. 

39 

953 

ISMIMSDOS — UTILJTES 

401 

313 H7E LTD. 

9WS-39 

43 

BLACK 8 WHITE INTX 

307 

418 

CLARION SOFTWARE. 

MHS-37 

417 

CLARION SOFTWARE 

90*S-37 

625 

COMPETITIVE AOTANTAGE TECH 90 MW 16 

314 

COMPUTER AIDED TECHJNC . 282 

315 

COMPUTER AIDED TECH, INC 262 

34 

DIGITALK. 

23 

118 

GENESIS DEVELOPMENT 

275 

119 

GENESIS DEVELOPMENT 

. .. 275 

121 

GREENVIEWDATA 

151 

■ 

HEWLETT-PACKARD NETWORK PROD 267 

481 

ISLAND SYSTEMS 

9CHS-83 

482 

ISLAND SYSTEMS. 

90*5-83 

152 

KNOWLEDGE GARDEN, INC 

286 

280 

LANDMARKJ5UPERSOFT 

.264 

459 

MSELTD^MASHOV) 

90IS-35 

185 

MULTISCOPE. INC 

251 

• 

MULTI SCO PE JNC . 

250A-S 

202 

OAKLAND GROUPJNC 

249 


583 ONTRACK COMPUTER SYS 90NE-20 
589 ONTRACK COMPUTER SYS 90NE-20 
593 ONTRACK GQMFUTER SYS9050-14 
599 ONTRACK COMPUTER SYS90SO-14 
814 ONTRACK COMPUTER SYS 90MW-14 
615 ONTRACK COMPUTER SYS 9QMW-14 

635 ONTRACK COMPUTER SYS 90FKM6 

636 ONTRACK COMPUTER SYS 90PC-18 


570 PROTOVIEWDEVMNTCORP MNE-214 
637 PROTOVIEW DEVM1VT CORP 9QPC-12 
223 QUARTERDECK 80.81 

286 TEST TECHNOLOGY 370 

286 UPGRADES.ETC . 377 

954 OTHER APPLICATIONS— 

Scientlf ic/Tech nice) 


212 DISTRIBUTED SOFTWARE LTD 122 
105 ESIX SYSTEMS .37 


955 OTHER APPLICATIONS— 



49 BUREAU OF ELECTRONIC PUB .94 

50 BUREAU OF ELECTRONIC FVIB 94 

232 SANTA CRUZ OPERATION 73 


956 OTHER—CAD 


176 MATHSOFT.INC.287 

281 TRFSTAR COMPUTER CORP 7 

957 OTHER - CROSS DEVELOPMENT 

117 GCOM.INC 370 

144 INTEL OORP.352 

447 IXI LTD gofS-59 

284 UNIVERSAL CROSS-ASSMBLRS 374 

968_OTHER-LANGUAGES 

258 APL*PLUS/ST5C. .158 

259 APL'PLUS/STSC 158 

959 OTHER - UTlUTES 


121 G REENVIEW DATA 1S1 

228 RAINDROP SOFTWAHE.148 


960 DESKTOP 

PUBLISHING 


322 ELOEE COMPUTEK.307 

323 ELCEE COMPUTEK 387 


961 EDUCATIONAL/ 

INSTRUCTIONAL 


9 ABACUS .325 

10 ABACUS 325 

* HYTE BACK ISSUES. 304.318 

' BYTE BACK ISSUES 90IS-48.B4 

51 BYTE BOS. 368 

414 BYTE BITS 901S-56 

' BYTE BOOK CLUB . 298A-B 

* BYTE BOOK CLUB 299 

' BYTE GAHD DECK.342 

■ BYTE SUB MESSAGE 336 

* SY7EWEEK/NEWSLETTEH_ 346 

53 B&C MICROSYSTEMS 377 

54 BAG MICROSYSTEMS.. 377 

* C USERS JOURNAL SCMS^BflE-F 

' CCMI/MH. 146 

503 DEXPO SPRING.90SO-13 

■ NRI/MCGRAW-HILL 282A-6 

* OBJECT MAGAZINE 90IS-88C-D 

' THE INTERFACE GROUP 329 

‘ UNIXWOHLD . 330A-B 

' UNIXWORLD 331 

298 WIESEMANN 5 THE15 GMBH .. 374 


962 MAIL ORDER/ 

RETAIL 


563 COMPUTER SALES RHOF. 90NE-13 
554 COMPUTER SALES PROF 90NE-13 
72 COMPUTERLANE 369 

584 DERBYTECHCOMPUTERS 9O5Q-20 

585 DERBYTECH COMPUTERS 90S020 

606 DERBYTECH COMPUTERS90MW-20 

607 DEFtBYTECH COMPUTERS 90MW-20 

557 FD MICROSYSTEMS 90NE-16 

558 FD MICROSYSTEMS 90NE-1B 

566 FD MICROSYSTEMS 9D50-S 

587 FD MICROSYSTEMS 90S0-5 

106 FIRST SOURCE I NTERNAT10NAL371 
109 FIRST SOURCE INTERNATIONAL371 
440 GREY MATTER 90IS-85 

122 GUI CLEARINGHOUSE 285 

130 H.CO COMPUTER PRODUCTS 375 

131 H CO, COMPUTER PRODUCTS 375 

132 ICEXPHE5S.379 

6 JDRMICROOEVICES 387-369 

7 JDR MICRO DEV ICES 387-389 

148 JDR MICRO DEVICES 352 

610 LYBEN COMPUTER . 90MW-19 

581 LYBEN COMPUTER SYS 90NE-16 
592 LYBEN COMPUTER SYS 9050-19 

* MARK Wl LLIAMS COMPANY. 95 

■ MICROCOMPUTER MKTGCNCL 376 

* MIQRCXXJMPUTEH MCTG CNCL 9QMW-18 

■ MCFtOCOMPUTERMXTG CNCL(INTL) 165 


564 MYQDA tNC 90NE-24 

565 MYODAJNC 90NE-24 

594 MYODA.INC 90SO-H 

595 MYODAJNC 9050-11 

623 MYODA.INC 90MW-11 

€24 MYODA.INC 90MW-11 

631 MYODA.INC.9QPC-5 

632 MYODA.INC 90PC-5 

192 NEVADA COMPUTER. 364 

196 NORTHGATE COMPUTER 211 

197 NORTHGATE COMPUTEH . 212,213 

198 NQRTHGATE COM PlfTER 214.215 

199 NOFTTHGATE COMPUTER.216 

200 NORTHS ATE COMPUTER 218.219 

205 PACIFIC COMPUTER . 250 

616 PC SOLUTIONS 98MW-7 

617 PC SOLUTIONS 90MW-7 

218 PROGRAM MEH S PARADISE . 63.65 

- PROGRAMMER S SHOP 116 T it9 

462 QUOTHA 32. 90IS-65 

* REASONABLE SOLUTICNS90IS88A-B 
572 HESOUftCE CONCEPTS. INC. SON E-22 


573 RESOURCE CONCEPTS, INC 90NE-22 
601 RESOURCE CONCEPTS. INC 90S0-15 
882 RESOURCE CONCEPTS . INC 90SO-15 
613 RESOURCE CONCEPTS, INC SOM W -15 
828 RESOURCE CONCEPTS, WC 90MW-15 


839 RESOURCE CONCEPTS.FNC 90PC-13 
640 RESOURCE CONCEPTS. INC 90PC-13 

574 SAINT CROIX CORP 90NE-5 

575 SAINT CROiXCORP 90NE-S 

621 SAINT CROIX CORP 90MW-1 

622 SAINT CROIX CORP 90MW-1 

237 SN W ELECTRONICS 3 COMP 262 

‘ SOFTLINE ... MfS-77 

466 SOFTWARE CONST 90IS-43 

274 TOTEUUAP. 366.367 

263 TP ENTERPRISE.INC 362 

283 UNICORN ELECTRONICS . 365 

285 UNIVERSAL MEMORY 365 

477 USA SOFTWARE 90 ES-33 

292 VLEERMUlS 171 

306 ZEOS INTERNATIONAL . 76,77 


963 MISCELLANEOUS 

8 3M 15 

28 ASKTDN-TATE ... 12 f 13 

29 ASHTON-TATE 12,13 

415 BYTE PUBLICATIONS 90I&66 

236 DATAFLOW AUTOMATA.124 

430 ELECTRO SERVICE CORP 9015-46 

■ NSTL. 90 PC-75 

208 PC COMPUTER RENTAL . 370 

269 THE INTERFACE GROUP 322.323 


482 3EST - USA . 9015-60 

13 ADD ON AMERICA.379 

407 AMDS LTD. 90IS-38 

19 AMEH1CAN ADVANTECH. 370 

22 AMTINTL 373 

23 ANN & ANTHONY (DAI). 378 

408 AROUND THE WORLD 90*5-32 

489 ATICO. 9015-28,29 

36 B 8 B ELECTRONICS . 377 

• BUYERS MART. 353-361 

55 B5C MICROSYSTEMS 379 

420 COMPEX INTERNATIONAL 90IS-60 

421 COMPUCLASSICS . 90*S-6 

422 COMPUSAVEINFL 90IS-41 

423 COMPUTER QUICK 901S-54 


964 ON-UNE 

SERVICES 


450 BIX. 332,333 

* BIX 277,337,348 

* BIX. . 90PC-14 

52 BYTE PUBLICATIONSlDEMOLINK 349 

442 ICOM/IDIOMA 90IS-46 


965 OPERATING 

SYSTEMS 


1 MARK WILLIAMS COMPANY 95 


APRIL 1991 * BYTE 385 



































































































































REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-413-637-4343. Your request for information will be processed immediately! 


Remove ibis page or copy 
this page clearly and 
fax ii to the number above. 

to you. 



Circle the numbers on 
Inquiry Card below which 
match the inquiry numbers 
assigned lo items of interest 


□ 


Check off the answers to 
questions "A” through “E". 



Print your name, address, 
and fax number dearly on 
the form. 



Fill out the coupon carefully. PLEASE PRINT. 


Name 


Title 


Company 


Address 


City 


State/Province Zip 


Country 

{ ) ___ ( ) 

Phone Number fax Number 


A. What b your primary job 
funetkm/principai area of responsibility? 
(Check one.) 

i D MIS/DP 

iO Prugrairnncr/Systems Analyst 

3 D Admuustralion/Managernent 

4 □ Sales/M arkeling 

5 D Engineer/Sc ien list 
fiO Other 

B. What b your level of management 
responsibility? 

7 □ Scuior-lcvd 

a □ Middle-level 

9 □ Professional 

C. Are you a reseller (VAR, VAD, Deafer, 
Consultant)? 

10 □ Yes ii □ No 


Ek What operating systems are you currently 
using? (Check ail that apply.) 

n □ PC/MS’DOS 
ii O DOS -I- Windows 
i4 O OS/2 
is □ UNDC 
is □ MacOS 
it □ VAX/VMS 

E. For how many people do you influence the 
purchase of hardware or software? 

is □ 1-25 

19 □ 26-50 

20 □ 51-99 

21 □ 100 or more 


Inquiry Numbers 1-495 Inquiry Numbers 496-990 Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

496 

497 

493 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 996 997 998 999 1000 1001 

12 

13 

14 

15 

16 

17 

10 

19 

20 

21 

22 

507 

508 

509 

510 

511 

512 

513 

514 

515 

516 

517 

1002 1003 1004 1005 1006 1007 1000 1009 1010 1011 1012 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

520 

1013 1014 1015 1016 1017 1010 1019 1020 1021 1022 1023 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

538 

S39 

1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

540 

541 

542 

543 

544 

545 

546 

547 

548 

549 

550 

1035 1036 1037 1038 1039 1040 1041 1042 1043 1044 1045 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

£6 

561 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 

67 

66 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

564 

565 

566 

567 

568 

569 

570 

571 

572 

1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

SS 

573 

574 

575 

578 

577 

578 

579 

580 

581 

562 

583 

1068 1069 1070 1071 1072 1073 1074 1075 1076 1077 1078 

83 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

504 

1079 1080 1081 1082 1083 1084 1085 1086 1087 1086 1089 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

1090 1091 1092 1093 1094 1095 1096 1097 1090 1099 1100 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

606 

607 

608 

609 

610 

611 

612 

613 

614 

815 

816 

1101 11021103 1104 1105 11061107 1108 110911101111 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

617 

618 

619 

620 

621 

622 

623 

624 

62S 

626 

627 

111211131114 mS 1116 11171118 1119 11201121 1122 

133 

134 

135 

136 

137 

136 

139 

140 

141 

142 

143 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

830 

1123112411251126 1127 1128 1129 1130 1131 11321133 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

639 

640 

641 

642 

643 

644 

645 

646 

647 

640 

649 

1134 1135 1136 1137 1130 1139 11401141 114211431144 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

650 

651 

652 

653 

6S4 

655 

656 

657 

658 

659 

660 

11451146 1147 1148 1149 11501151 1152 11531154 1155 

166 

167 

166 

169 

170 

171 

172 

173 

174 

175 

176 

661 

662 

663 

664 

665 

666 

667 

608 

669 

670 

671 

11561157 U58 1159 1160 1161 1162 1163 1164 1165 1166 

177 

178 

179 

180 

181 

182 

183 

184 

185 

166 

187 

672 

673 

674 

675 

676 

677 

678 

679 

660 

661 

682 

11671168 1169 1170 1171 117211731174117511761177 

IS® 

189 

190 

191 

192 

193 

194 

195 

196 

197 

196 

683 

684 

685 

686 

687 

68 S 

689 

690 

691 

892 

893 

1178117911801131 1182 11831104 1105 11861137 1180 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

694 

695 

696 

697 

698 

S99 

700 

701 

702 

703 

704 

1169 11901191 1192 11931194 11951196 1197 1190 1199 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

705 

706 

707 

TOO 

709 

710 

711 

712 

713 

714 

715 

1200 1201 1202 1203 1204 1205 1206 1207 1203 1209 1210 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

716 

717 

718 

719 

720 

721 

722 

723 

724 

72S 

726 

1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 

232 

233 

234 

235 

236 

237 

236 

239 

240 

241 

242 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 1232 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

748 

1233 1234 1235 1233 1237 1230 1239 1240 1241 1242 1243 

254 

2S5 

256 

257 

256 

259 

260 

261 

262 

263 

264 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

760 

761 

762 

763 

764 

765 

766 

767 

768 

760 

770 

1255 1256 12571258 1259 1260 1261 1262 1263 1264 1265 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

266 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

1266 1267 1268 1269 1270 1 271 1272 1273 1274 1275 1276 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

782 

783 

784 

785 

786 

787 

788 

789 

790 

791 

792 

1277 1278 1279 1200 1281 1282 1283 1284 1285 1286 1257 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

803 

1288 1209 1290 1291 1292 1293 1294 1295 1296 1297 1290 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

804 

805 

806 

807 

808 

809 

810 

811 

812 

013 

014 

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 

320 

321 

322 

323 

324 

32$ 

326 

327 

328 

329 

330 

815 

816 

817 

618 

819 

820 

821 

822 

823 

024 

025 

1310 1311 13f2 1313 1314 1315 1316 1317 1318 1319 1320 

331 

332 

333 

334 

335 

336 

337 

336 

339 

340 

341 

826 

827 

828 

829 

830 

831 

B32 

633 

034 

835 

036 

1321 1322 1323 1324 1325 1326 1327 1328 1329 1330 1331 

342 

343 

344 

345 

346 

347 

346 

349 

350 

351 

352 

837 

838 

839 

840 

841 

842 

843 

844 

845 

848 

047 

1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

843 

849 

850 

851 

852 

853 

854 

855 

856 

857 

858 

13431344 1345 1346 1347 1340 1349 1350 1351 1352 1353 

364 

365 

366 

367 

366 

369 

370 

371 

372 

373 

374 

859 

860 

861 

862 

863 

864 

865 

066 

867 

868 

869 

1354 1355 1356 1357 1358 1359 1360 1361 1362 1363 1364 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 

385 

870 

871 

872 

873 

874 

075 

676 

077 

878 

879 

000 

1365 1386 f367 1368 1369 1370 1371 1372 1373 1374 1375 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

091 

1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1306 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

130713861309 1390 1391 13921393 1394 1395 1396 1397 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

416 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

1393 1399 1400 1401 1402 1403 1404 1405 1406 1407 1400 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 

1420 1421 1422 1423 1424 1425 1426 1427 1420 1429 1430 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

936 

937 

938 

939 

940 

941 

942 

943 

944 

945 

946 

1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

947 

946 

949 

950 

951 

952 

953 

954 

955 

956 

957 

1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

968 

959 

960 

961 

982 

963 

964 

965 

966 

967 

968 

1453 1454 1455 >456 1457 1458 1459 1460 1461 1462 1463 

474 

475 

476 

477 

476 

479 

480 

481 

482 

483 

484 

969 

970 
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NO-RISK SUBSCRIPTION INVITATION $8 



YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to: 

I i Visa Q Access/Eurocard/Mastercard j | Amex 

Card No: | 


Expiry date_Signature:___ 

OR J I enclose payment now This is a renewal order 

Name_ 

(PLEASE PRINT) 

Address _ 


Code 


Country_ 

Please allow 8-10 weeks for processing. Thank you. 

IB14032 IB14040 


/ Tick your 
subscription price 

One year subscription: 

12 issues plus free Annual 
IBM PC Issue. 

Please tick one box.: 

Fast Surface Delivery 

United Kingdom □ £29 

West Germany D 105 DM 

France L 350 FF 

Netherlands L 120 Guilders 

Switzerland ! 88 SFR 

Italy □ 75,000 Lire 

Allother European 
countries ! $US50 

Air Delivery 

United Kingdom □ £41 
West Germany 147 DM 

France C ] 500 FF 

Netherlands 168 Guilders 

Switzerland L 123 SFR 

Italy □ 105,000 Lire 

All other European 
countries L $US70 


PLACE 

STAMP 

HERE 


bvti 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 


Attn: International Circulation Department 






























PLACE 

STAMP 

HERE 


EVTE 

McGraw-Hill Information Services 
McGraw-Hill House 
Shoppenhangers Road 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


NO-RISK SUBSCRIPTION INVITATION fi's® 



YES Please start my one-year subscription to Byte. 
I can receive a subscription refund if I am ever 
dissatisfied. 

Payment method Charge my subscription to: 

J Visa Q Access/Eurocard/Mastercard \ Amex 

Card No: \~ 


Expiry date_ Signature:_ 

OR_ J I enclose payment now ] This is a renewal order 

Name_ 

(PLEASE PRINT) 

Address _ 


Code 

Country__ 

Please allow 8-10 weeks for processing. Thank you. 

IB14032 IB14040 


/ Tick your 
subscription price 

One year subscription: 

12 issues plus free Annual 
IBM PC Issue. 

Please tick one box.: 

Fast Surface Delivery 

United Kingdom □ £29 

West Germany □ 105 DM 

France □ 350 FF 

Netherlands □ 120 Guilders 

Switzerland □ 86 SFR 

Italy □ 75,000 Lire 

All other European 
countries □ $US50 

Air Delivery 

United Kingdom □ £41 

West Germany □ 147 DM 

France □ 500 FF 

Netherlands □ 168 Guilders 

Switzerland □ 123 SFR 

Italy □ 105,000 Lire 

All other European 
countries □ $US70 


Get 

EVTE 

delivered 
to your 
door 
direct 

* 

from the 
USA 

And get these 
extra benefits 

■ NO WAITING 

Why wait for others to finist 
reading Byte? Have your 
own copy and be the first 
with the latest development 
and the newest products 

■ EARLY COPIES 

Receive Byte at the same 
time as readers in the USA. 
Or choose from Fast 
Surface Delivery—actually 
cheaper than news-stand 
prices. 

■ FREE BONUS 

Byte’s famous Annual IBM 
PC Issue comes as a free 
extra. 

■ MONEY-BACK 
GUARANTEE 

Your subscription refunded 
if you are not totally 
satisfied with Byte. 


Subscription rates outside 
Europe are available on 
request. Write to: 

Byte Subscriptions, 
McGraw-Hill House, 
Shoppenhangers Road, 
Maidenhead, 

Berkshire SLS 2QL. 
England. 

For direct ordering, call to the 
U.K. at 44-628-23431 (ext. 2236) 


































dffcjDR Microdevices 

■ ■ ORDER TOLL-FREE 800-538-5000 


BUY WITH CONFIDENCE FROM JDR! 

- 30-DAY MONEY BACK GUARANTEE 

* 1 YEAR WARRANTY 

* TOLL-FREE TECH SUPPORT 


INTEGRATED CIRCUITS 

DYNAMIC RAMS 


PARTS 

SIZE 

SPEED 

PINS 

PRICE 

4118-150 

16384X1 

150ns 

16 

1.49 

41*4-150 

68538x1 

1S0H5 

18 

2.49 

4164- f 20 

65536x1 

t£0ns 

18 

2.89 

4164*100 

65536x1 

100ns 

18 

3.99 

TMS44E^12 

65536x4 

120ns 

18 

3-95 

41286-156 

262144x1 

tSOns 

16 

1.95 

41256-120 

263144X1 

120ns 

16 

2.15 

41256-100 

262144X1 

lOtkis 

16 

2.25 

41256-80 

262144x1 

80ns 

16 

2-75 

414256-100 

262144X4 

100ns 

26 

695 

414256-60 

202144x4 

■60ns 

26 

9.95 

1MB-120 

lG4BS76x1 

126ns 

IB 

7.95 

t MB-100 

1048576x1 

100n 5 

IS 

8.95 

t MR-80 

1048576x1 

SOns 

18 

9.95 

1MB-7D 

1046576X1 

70 ns 

18 

1075 

1MB-60 

1048576x1 

60ns 

i3 

11,05 

SIMM/SIP MODULES 

FART# 

SIZE 

SPEED 

FOR 

PRICE 

41256A5B-80 

256K x 9 

sons 

SIMM/PC 

33.95 

421000 ABB-10 

1MB x 8 

100ns 

SFMM/MAC 

79,95 

421G00A9B-10 

1MB x 9 

10.0ns 

SIMM/PC 

79.95 

421000A9B-80 

1MB x 9 

SOns 

SlMNtPC 

09,95 

421000ABB-60 

1MB x 9 

60ns 

SIMM/PC 

99.95 

256KX9SIP-BD 

256K X 9 

SOxis 

Sip/PC 

38,95 

256KX9BIP-80 

2S6K X $ 

60ns 

SiP/PC 

30.95 

1MBX9SIP-10 

tMSx9 

100ns 

StP/PC 

7995 

1 MSx&SiP-SO 

1MB x 9 

86ns 

StP/PC 

89,95 


MATH CO-PROCESSORS 

inteT 


-SeftHMf* guide 
*5 Yanr Warranty 





PART# 

SPEED 

PRICE 

8087 

5MH* 

09.95 

8087-2 

B MHz 

129.95 

8087-1 

t0 MU? 

169.95 

89267-XL 

T2 MHz 

199.95 

80387-10 

16 MHz 

350,95 

80507-20 

20 MHz 

399.95 

80387-25 

25 MH* 

499.95 

80307-33 

33MHz 

649.00 

80387-SX 

16 MHz 

209.95 

6O307-SX2O 

£0 MHz 

399-95 


CYRIX CO-PROCESSORS 


STATE-OF-THE-ART TO SAVE YOU LONGEVITY WORRIES I 
MANUAL * SOFTWARE GUIDE. FULL 5-YEAR GUARANTEE! 
83D@7-i6 16 MHz £299.95 83DS7-33 33MHz $545,00 

B3DB7-20 20 MHz 319-95 83S87-18 (SXJ 10MHi.. 269-95 

83D87-25 25MHz...... 419.95 B3S87-29 (SX) 20MHz .. 329.95 


EPROMS 




PART# 

SIZE 

SPEED 

Vdb 

PINS 

PRICE 

2716-1 

2048X8 

3$0ns 

25V 

24 

4,95 

2732A 

4096x8 

£50ns 

21V 

£4 

3.95 

2764 

8192*6 

450ns 

12.5V 

28 

3,95 

2764-250 

8192x8 

£50ns 

12,5 V 

28 

3,95 

2764-200 

0192x6 

200ns 

12.5V 

28 

4.49 

27128 

16384x8 

250ns 

12.5 V 

£8 

3,95 

2712BA-200 

16364x6 

200ns 

12.5 V 

28 

4.95 

27250 

32768x8 

250ns 

12.5 V 

28 

4-95 

27C250 

32/66x6 

250ns 

12.5 V 

26 

5.95 

27512 

65536x8 

250ns 

12.5 V 

26 

5J5 

27C101-20 

131072x8 

200ns 

12.5 V 

32 

17.95 


EPROM PROGRAMMER 

■ PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512- SPLIT OH 
COMBINE CONTENTS OF DIFFER¬ 
ENT SIZED EPROMS {VARIOUS 
FORMATS AND VOLTAGES} 

• READ, WRITE, COPY. BLANK 
CHECK AND VERIFY ■ HEX TO 
INTEL HEX CONVERSION SOFTWARE 

MOO-EPROM 


DATARASE If 
EPROM ERASER 

■ SMALL SIZE! * ERASES ALL 
SEZE EPROMS UP TO 4 AT A w ^ 

TIME - WALL PLUG POWER SUPPLY 

DATARASE II 

LITHIUM BATTERIES 

FOR £06/386 
•WITH CONNECTOR 
-VELCRO MOUNTING 

UTHIUM-&V 

L AMHf A VAiLABLE -CALL VS! 



$3Q9S 


$ 10*5 



MCT r S MODULAR 
PROGRAMMING SYSTEM 

USE 1 SLOT TO PROGRAM EPROMS, PROMS, PALS A MOREI 

HOST ADAPTOR CARO/CABLE $ 29 95 

■ UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES! ■ SELECTABLE ADDRESSES PREVENTS CONFLICTS 

MOD-MAC ^ 

UNIVERSAL 
MODULE 



$ 499 95 


PROGRAMS EPROMS, 
EEPROMS, PALS. Bl POLAR PROMS, 
8749 & 0751 SERIES DEVICES; 1BVB AND 
20V8 GALSjGENERIC ARRAY LOGIC) FROM LATTICE, 
NS, SGS ■ TESTS TTL, CMOS. DYNAMIC & STATIC RAMS 
» LOAD DISK. SAVE DISK, EDIT. BLANK CHECK, PROGRAM, 
AUTO, READ MASTER, VERIFY AND COMPARE 
• TEXTOOL SOCKET FOR .3" TO 6" WIDE I CS (8-40 PINS} 

MOD-MUP....*499 95 

MOD-MUP-EA 4-unit ADAPTOR .... S99.95 


> 119 s$ 


EPROM MODULE 

* PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS 8 10K TO 
1024K EEPROMS - HEX TO OBJ CONVERTER * AUTO, 
BLANK CHECK/PROG RAM,VERIFY - VPP 5. 12.5. 12.75.1$, 2t 
& 25 VOLTS ■ NORMAL. INTELLIGENT. INTERACTIVE A QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOD-tUfE P ...$Tf9,95 

MO D-M EP-4 4-EPRGM programmer ft 99,95 

MOD-MEP-B 8- EPROM PROG RAMM ER *259.95 

MOD-MEP-1© 16 EPROM PROGRAMMER £499-95 


*249" 


PAL MODULE 

- PHOGHAMS MMI, NS, Tl 20 * Tl £4 PIN DEVICES * BLANK 
CHECK. PROGRAM. AUTO, READ MASTER VERIFY AND 
SECURITY FUSE BLOW 

MODMPL 

PAL DEVELOPMENT SOFTWARE “5T 

ENTRY LEVEL PAL DEVELOPMENT KIT FROM CUPL 

MO D-MPL-SOFT 

OTHER PROGRAMMING MODULES 

MQD-MMP MICROPROCESSOR PROGHAMMEH 179.95 
MOD -MIC DIGITAL 1C a MEMORY TESTER 129.95 
L MOD-MBP BI POLAR PROM PROGRAMMER 259.95 . 


MOLDED CABLES 

10O% SHIELDED 

‘ 6. 1 £ OH 25' PRINTER CABLES 
► D0-25 TO 3S-PIN CENTRONICS 

CBL-PRINTER 6 FT, CABLE .. *9.95 

CBL-PRNTPM2 12 FT. CABLE .*12.95 

CQL-PRNTH -25 £5 FT CABLE .*15.95 

CBL-PRNTH-HA RIGHT ANGLE PRINTER CABLE . 

CBL-DB25-MM 
CBL-OB25-MF 
CBL-9-SERIAL 
CBL-CNT-MM 
CBL-KB D-EXT 
CBL-MNF-9 


MANY MORE AVAILABLE—CALL US! 

SLIM GENDER CHANGERS 


GEN-25MM 

GEN-25FF 

GEN-9MM 

GEN-9FF 


DB25MALBMALE .. 



RSS-2 2-WAY DB2&S.*24.95 

RSS-3 3-WAY DB£5S ..... *27.95 

RSS-4 4-WAY DB25S ..*29.95 

RSS-XSERIAL CROSSOVER .,..*29.95 
RSP-2 2 WAY FEMALE CEN36 *24.95 
RSP-3 3-WAY FEMALE CEN36 *27.95 
RSP-44 WAY FEMALE CEN36 *29.95 

RS9-2 2 WAY DB9S ..*24-95 

RS9-4 4'WAY DB9S...*29.95 

F1$P-X PARALLEL CROSSOVER *29.95 

MANY MORE AVAILABLE —CALL US! 


— 


PROTOTYP E CARDS 



l 


8-BIT SOLDERLESS 8088 c 95 
BREADBOARD WITH DECODE 79 

* ADDRESS DECODING LOGIC, DATA BUFFERING. £ LSI CIR¬ 
CUITS FOR PROGRAMMABLE DIGITAL I/O * COUNTER-TIMER 
FUNCTIONS - LOGICALLY GROUPED - ACCESSES ALL 6£ I/O 
SIGNAL CONNECTIONS ■ CLEARLY LABELLED BUS LINES 

* ACCEPTS UP TO 24 FOUHTEEN-PIN ICS ACCEPTS 9.15. 25 
OR 37-PIN D-5UB CONNECTORS 

PD&-60T ..—...*79.95 

PDS-600 ABOVE CARD WITHOUT DECODE.....$49.95 

PD&-611 16-BfT BUS BREADBOARD WITH DECODE $89-95 
POS-610 ABOVE CARD WITHOUT DECODE.$59.95 



AFORE PROTOTYPE CARDS: 

FR-4 EPOXY GLASS LAMINATE WITH GOLD-PLATED EDGE- 
CARDF1NGERS AND SILK-SCREENED LEGENDS 
J0R-PR1 BIT WITH +5V AND GROUND PLANE......... $97.95 

JDR-PR2 AS ABOVE, WITH VO DECODING LAYOUT $29.95 
JDR-PR2-PK PR2 SUFFER INGvDECODE PARTS KIT $8.95 

JDR-PR10 16-BIT WITH I/O DECODING LAYOUT. $34.95 

JDR-PR1D-PK PR ID BUFFERING/DECODE PARTS $12.95 
JDR-PR16 16-BIT WI TH I/O DECODING FOR PS/2 $49.95 

JDR-PR16PK PR16 PARTS KIT _____ $15.95 

EXT-SQS8 MBS-COMPATIBLE EXTENDER CARD $29.95 
EXT-80286 Z86-COMPATIGLE EXTENDER CARD .. $39,95 


PCODE DIAGNOSES . 4A# , 
SYSTEM PROBLEMS! *49** 

TO DIAGNOSE, PLUG IT INTO A CARD SLOT. 

READ THE DISPLAY & CHECK THE MANUAL 
FOR THE POWER-ON SELF-TEST CODE 
SWITCHLESS AND JUMPERLESS DESIGN. 

COMPAT.W/SO206 A 80386-BASED SYSTEMS. 

PCODE_*49.95 

, PCODE+ W/CA PLUS VER 3.12 $69.95 


*15-85 

DB25 MALE-DS25 MALE 6 FT.*9.95 

0825 MALE-DS25 FEMALE 8 FT, *9.85 

DB9 FEMALE-DB25 MALE 6 FT.*6,95 

36-PIN CENTRONICS-M/M . .*1495 

KEYBOARD EXTENSION ..*7,95 

9-PIN MONITOR EXTENSION .*8.95 


*4.49 


0B25 FEMALE/FEMALE . *4.49 

DB9 MALE/MALE ..*3,95 

DB9 FEMALE/FEMALE .*3.95 

GENDER-VGA DB9-HIGH DENSITY DB15 ADAPTOR *4,95 

GENDER-S-25 DBS TO QB2S SERIAL ADAPTOR .*4.95 

GENDER-NM NULL MODEM ADAPTOR DB£5P DP25S *4.95 

HUNT MORE AVAILABLE —CALI US! 

BREAKOUT BOXES 

RS-232 BOX W/24 SWITCHES, 12 LINE MONI¬ 
TORS - 10 BI-POLAR LEDSr JUMPER WIRES 
BHBQX-BO.....*34,95 


DATA SWITCHBOXES 


1 - 


LET TWO OR MORE 
PC'S USE SAME DEVICE 
OR VICE VERSA 




Deric& V 

HIGH-TECH 

SPOTLIGHT 


Many times 1 arm asked the question, 

"Should 

1 buy a 

260, 386SX or 386DX based motherboard? 11 To partially 
answer that question, refer lo this matilx; 

80206 B03M3X 80386DS 

RUN* EXISTING 5058 SOFTWARE 

YES 

YES 

YES 

RUNS EXISTING 50286 SOFTWARE 

YES 

YES 

YES 

RUNS 503S6 SPECIFIC SOFTWARE ft) 

NO 

YES 

YES 

RUNS EXISTING 6-BIT HARDWARE (25 

YES 

YES 

YES 

RUNS EXISTING 16-BIT HARDWARE 

YES 

YES 

YES 

RUNS RUNS 32-BJT MEMORY HARDW. 

YES 

YES 

YES 


Wo provision bos been mode for compering speed of 
execution for The three processors. Existing benchmarks 
usually run *088 code which Is unfair to the 286 and 388 
based boards. Even B02S6 code will penalize an 89356 
processor because H fails la take advantage of its 
expanded capabilities. 

When upgrading from an 898B-based computer, be 
aware of of the following: l) You will probably need o 
new keyboard. 2) Mast of your hardware will work in a 
new motherboard with the exception of some serial 
pads (which con usually be upgraded to work ). 3) If you 
move on existing 8088-based hard disk controller to a 
60286 or greater machine, you should tell Ihe set-up 
routine that no hard drives exist. 

DERICK MOORE, DIRECTOR OF ENGINEERING 

(1) 50356 software Includes specific versions of Unix, Xenix, 
Network operating software, OS/2, Windows, DesqView, and 
many high-end scientific solutions including CAD/CAM/CAE, 

(2) Some 8-bit hardware won't operate at higher bus speeds. 


I LMM'.i Minim.order Sl’O 00 t ; <jr *hip$f*Q * handling include $5 00 for giauna and *7,50 tor air, Orders over 1 to. and tonaign orders may require addli cmal sh |.r ng shargs»4feoniad 

our Sfilry; Dtipl. lor uie amounl. DA resjoflinf! must Include wpltnabie s.iU^ lax. Prices subject to bliange witheui notice We art no! resppnssiaie'forlypographlcaeirois We uystin/e Ihe 
rig ill ;g llmli quantifies and to •=.■ jciglrl ulo rnrnuiluclutar Al merclynndtBB subject !o priai sales. A lull enpy ol oui leritu. <k aveilable updtrt requeal, Kerns pictured ln:.iy oniy be ruprotentnlive 
JDR. the JDR logo. JDR Micrfidavices. and il ie MCT lofja are rrrijislfcrnci Irademarlr* of JDR VHGROOEVICES, INC Modular Ciraul-THchnologv, Uiindoot, Mimf&ot and Slsp&riijoi are 
tmdernarks df JDR MICR0DEVIDES >NC Copyrighl I9S)1 JDR MlLRDDEVlCES 


Circle 6 on Inquiry Card (RESELLERS: 7). 


APRIL 1991 • BYTE 387 



























































































JDR Microdevices 

ORDER TOLL-FREE 800-538-5000 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL FREE TECH SUPPORT 


YOUR MOTHERBOARD CONNECTION! 



MINI 2SMHz 386 (® *799 

• NORTON SI 23.0 • LANDMARK AT SPEED 26.3 

"THE FASTEST NON-CACHING MOTHERBOARD THAT 
WE TESTED. "—BYTE MAGAZINE. APRIL 1990. 

• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATE 

• SOCKETED FOR 80387 CO PROCESSOR • USES 80NS 256K 
OR 1MB SIMMS • 16MB RAM CAPACITY: 8MB ON BOARD. SMB 
USING OPTIONAL RAM CARD (OKB INSTALLED) • FIVE 16-BIT 
SLOTS. TWO 8-BIT SLOTS. ONE 32-BrT SLOT FOR PROPRI 
ETARY RAM CARD 

MCT-M386-25..$799.00 



*1195 


*2495 



* 199 " 


12MHz 286 

• NORTON SI 14.0 • LANDMARK AT SPEED 1S.9 

• 12/6MHZ KEYBOARD SELECTABLE SPEEDS • EXPANDABLE 
TO 4MB ON BOARD USING 80NS 256K OR 1 MB SIMMS (OKB 
INSTALLED) • FIVE 16-BIT, AND THREE 0-8IT SLOTS 

• AMI BIOS ‘SOCKETED FOR 80287 MATH COPROCESSOR 

MCT-M286-12_$199.95 



$ 399 9S 


33MHz CACHE 386 

• NORTON SI 4S.9 • LANDMARK AT SPEED 50.8 

• 33MHz 80386 CPU • 64K ZERO WAIT STATIC RAM CACHE 
> EXPANDABLE TO 16MB ON BOARD USING SONS 256K OR 
1MB SIMMS (OKB INSTALLED) • SOCKETED FOR 80387 33 OR 
WEITEK MATH CO-PROCESSOR • 8 16-BIT EXPANSION SLOTS 
■ AMI BIOS ASSURES IBM COMPATIBILITY • 8/33MHZ 
KEYBOARD ADJUSTABLE SPEEDS 

MCT-386MBC-33_$1195.00 

MCT-386MBC-25 25MHZ VERSION _ $999.00 


16MHz MINI 386SX 

• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 

• USES 16MHZ INTEL 80386SX CPU • EXPANDABLE TO 8MB 
ON BOARD • AMI BIOS • CHOOSE FAST O WAIT STATE OR 1 
WAIT STATE FOR ECONOMICAL USE OF SLOWER RAM 

• FIVE 16-BIT AND THREE 8 BIT EXPANSION SLOTS • CHIPS & 
TECHNOLOGY NEW ENHANCED ADVANCED TECHNOLOGY 
(NEAT) CHIPSET • SOCKET FOR 80387SX 16 COPROCESSOR 
•8.5" X 13" SIZE FITS IN MINI 286 AND FULL SIZE 286 CASES 

MCT-386SX.$399.95 

MCT-386SX-20 20MHZ VERSION $499.95 


20MHz NEAT 286 


$ 389 9S 


NEW! CACHE 486 

• LANDMARK AT SPEED 114.5 

HIGH PERFORMANCE STANOARD SIZE MOTHERBOARD 
FOR CAD/CAM/CAE WORKSTATION TASKS. LAN SERVER, 
MULTI-TASKING. MULTI-USER OR UNIX APPLICATIONS 

• INTEL 80486-25 CPU WITH INTERNAL 80387 FPU AND 8K 
CACHE • 12BK CACHE MEMORY ON BOARD • EXPANDABLE 
TO 16MB ON BOARD USING 1MB X 9 SIMMS OR 256K X 9 
SIMMS (OK INSTALLED) • SOCKETED FOR WEITEK 4167 
MATH CO PROCESSOR • EIGHT 16-BIT BUS SLOTS • AMI BIOS 

• SOFTWARE SELECTABLE SPEEDS • FULLY COMPATIBLE 
WITH OS/2. NOVELL, DESQVIEW, UNIX. WINDOWS AND 
WINDOWS 3.0 

MCT-486MB25_$2,495.00 


• NORTON SI 21.0 • LANDMARK AT SPEED 26.3 

• EXPANDABLE TO 8MB ON BOARD • 20/10MHZ KEYBOARD 
SELECTABLE SPEEDS • AMI BIOS • CHIPS & TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (NEAT) CHIPSET 

• SHADOW RAM AND PAGE INTERLEAVED MEMORY • FAST 0 
WAIT STATE OR 1 WAIT STATE FOR SLOWER RAM • FIVE 16- 
BIT AND THREE 8-BIT SLOTS • SOCKET FOR 80287 12 MATH 
COPROCESSOR 

MCT-M286-20N_$389.95 

MCT-M286-16N 16MHZ 286/NEAT CHIPSET . $289.95 

MCT-M286-12N 12MHZ 286/NEAT CHIPSET _. $269.95 

10MHz 8088 NORTON SI 2.1 

• 8088 COMPATIBLE. OPERATES AT 4 77/IOMHz 

• KEYBOARD SELECTABLE CLOCK SPEEDS • SOCKET FOR 
8087 1 COPROCESSOR • 8 SLOTS • MCT BIOS • 640K RAM 
CAPACITY (OKB INSTALLED) 

MCT-TURBO-IO $99.95 


MONITORS 

NEC-MULTF3D s 649 

•1024X768 RESOLUTION • 28MM DOT PITCH • COMPATIBLE 
[ WITH 8514A. SUPER VGA. APPLE MAC II, VGA. EGA A CGA 

NEC-MULTI-3D_$649.00 

JDR-MULT1 MULTISYNCH MONITOR . $429.95 

CM-1440 SEIKO 14" DUAL FIXED FREQUENCY $599.00 
CM-1450 SEIKO 14" NON-INTERLACED VERSION$749.00 

VG A-MONITOR VGA MONITOR__ $379.95 

MONO-VGA PAPERWHITE VGA MONITOR _ $139.95 

EGA-MONfTOR EGA MONITOR.. $339.95 

GM-1489 14" SCREEN MONOCHROME $139.95 

MONO-SAMSUNG 12 " FLAT SCREEN. .$129.95 


VGA 

PACKAGE 

$ 499 9S 


VGA COLOR AND 
CLARITY AT AN 
EGA PRICE! • 8/16 
BIT VGA CARD IS 
COMPATIBLE WITH IBM 
VGA • 640 X 480 
RESOLUTION IN 16 COLORS 
• HIGH RESOLUTION ANALOG 
MONITOR • EGA/CGA/MONO AND 
HERCULES COMPATIBLE • DRIVERS FOR WINDOWS. GEM. 
LOTUS 1-2-3. SYMPHONY. AUTOCAD & VENTURA 
VGA-PKG_$499.95 


INPUT DEVICES 



101-KEY 

$69 9S 


101 - KEY WITH 12 FUNCTION KEYS • 286/386/486 COMPATIBLE 

BTC-5339..$69.95 I 

FC-3001 101 -KEY,12 F-KEYS & CALCULATOR . $74.95 

BTC-5060 84-KEY WITH 10 FUNCTION KEYS .. $59.95 


$ 17i 
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DFt SCANNER & 

PC PAINTBRUSH 

SCAN IMAGES UP TO 4.1" WIDE AT 100. 

200, 300 OR 400 DPI IN BOTH DIRECTIONS| 

• B&W. HALF-TONE (3 MODES) . 32 
GRAYSCALE LEVELS • HERCULES/ 
CGA/EGA/VGA COMPATIBLE 

• IMAGE EDITOR UTILITY • 8-BIT 8088 

OR 286/386/486 COMPATIBLE CARD 
(NO SERIAL PORT REQ) • IMAGES TOOLS • 
HS-3000 .$179.95 

COLOR HAND * - 

SCANNER! 9 599 L 

• 400 DPI 16 COLOR DITHER MODE;* 

200 DPI 16-SHADE GRAY SCALE 
MODE • MONO MODE FOR B&W LINE 
ART AT 100. 200. 300 OR 400 DPI 

• ZSOFT PAINTBRUSH VI PLUS 

CHS-4000.$599.00 


LOGITECH $0095 
TRACKMAN 99 

USES LESS SPACE BECAUSE ITS V \ 

STATIONARY! • RESOLUTION \ \ ' 

ADJUSTS TO 300 DPI • I NCI V 

MOUSEWARE UTILITIES. 

MOUSE-2-3 MENU SHELL 

• REQ. 256K MIN MEMORY 
TRACKMAN $99.95 
SERIAL VERSION—NO CARD REQ 
TRACKMAN-B $99.95 
BUS VERSION. INCL SHORT BUS 
CARD FOR 8088, 286. 386 AND 486 rnuPATim fq 

LOGITECH MICE 

• THREE-BUTTON SERIES 9 

• 320 DPI RESOLUTION • SERIAL PS/2 COMPATIBLE. 

LOGC9 SERIAL MOUSE $98.95 

LOGC9-P SERIAL MOUSE WITH PAINTSHOW. . $109.95 

* LOGC9-CP SERIAL MOUSE WITH PAINTSHOW ...... $89.95 

' LOGC9-C SERIAL MOUSE . ...$79.95 

LOGB9 BUS MOUSE _____ $89.95 

LOGB9-P BUS MOUSE WITH PAINTSHOW. $104.95 

"NOT PS/2 COMPATIBLE 


$ 119 9S 


4800/2400 BPS 
FAX MODEM 

• 4800 BAUD GROUP III FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM • W/MENU DRIVEN PROFAX SOFTWARE 

• SENDS DOS TEXT. PCX & TIFF FILES TO FAX TRANS. 

MCT-FAXM_$119.95 

MCT-241 INTERNAL 2400 BAUD DATA MOOEM $89.95 


VIVA 2400 

BAUD MODEM 9 119" 

• 2400/1200/300 BAUD OPERATION • HAYES 
AT COMMAND SET COMPAT. • EXTENDED 
S-REGISTER PROGRAMMING • SPEAKER 

• 2ND PHONE JACK • AUTO DIAL TONE/ 

REDIAL • STD RS-232C INTERFACE 

VIVA-24E_$119.95 

VIVA-24MNP..$149.95 

ERROR CORRECTING VERSION 

FAX/PHONE SWITCHER 

ROUTES CALLS FROM 1 PHONE LINE TO YOUR FAX. MODEM 
AND ANSWERING MACHINE I • OPERATES ON SINGLE OR 
MULTI-LINE SYSTEMS • AUXILIARY PORT 

FAXM-SWITCH.....$109.95 A 


0 


CUSTOMER SERVICE 800-538-5001 

TECHNICAL SUPPORT 800-538-5002 

LOCAL/INTERNA TIONAL 408-559-1200 

FAX 408-559-0250 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY , 9 A.M. TO 3 P.M. 

ORDER TOLL-FREE 800-538-5000 
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2233 BRAN! 


Microdevices 


2233 BRANHAM LANE, SAN JOSE CA 95124 


UPRIGHT CASE 

$ 249 9S 

• FOR STANDARD, FULL SIZE AND 
MINI-MOTHERBOARDS 

• 250WATT POWER SUPPLY 

• MOUNTS FOR 3 FLOPPY AND 
4 HARD DRIVES 

• TURBO AND RESET SWITCHES 

• SPEED DISPLAY, POWER. DISK LEDS 

• MOUNTING HARDWARE. 

FACEPLATES AND SPEAKER INCL. 

CASE-100..$249.95 

MORE CASES ... 

CASE-200 UPRIGHT HOLDS 11 DRIVES . 



REMOVABLE 
HARD DISK 
RACK $0095 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


s rr m \ — 


$499.95 


CASE-120 MINI-UPRIGHT W/200 WATT PS . $199.95 

CASE-70 FULL SIZE 286 STYLE CASE . $89.95 

CASE-50 MINI-SIZE 286 STYLE CASE $59.95 

CASE-FLIP FUP-TOP XT-STYLE CASE. $39.95 

CASE-SLIDE SUDE TYPE XT-STYLE CASE $39.95 

CASE-JR MINI SIZE CASE WITH 150W PS.-. $149.95 

CASE-JR-200 MINI SIZE CASE WITH 200W PS . $189.95 


POWER SUPPLIES 



135 WATT $gza95 
FOR 8088 5Ir 


PS-135 135 WATT FOR 8088 ..-. 

PS-150 150 WATT FOR 8088 ...... 

PS-200X 200 WATT FOR 8088______ 

PS-200 200 WATT FOR 286/386 
PS-250 250 WATT FOR 286/386 . 


$89.95 
$89.95 
$129.95 , 


sggss 

1.44MB □ 

3-1/2" DRIVE 

• 80 TRACKS • 135 TPI • HIGH DENSITY 

• READ/WRITE 720K DISKS. TOO 

• INCLUDES ALL NECESSARY MOUNTING HARDWARE 

FDD-1.44X BLACK FACEPLATE . $99.95 

FDD-1.44A BEIGE FACEPLATE. $99.95 

FDD-1.44SOFT SOFTWARE DRIVER.. $19.95 

MF355A 3-1/2" MITSUBISHI 1 44MB. BEIGE . $129.95 

MF355X 3-1 nr MITSUBISH11 44MB. BLACK. $129.95 

FDD-360 5-1/4" DOUBLE-SIDED DD 360K $69.95 

FD-55B 5 1/4" TEAC DOUBLE-SIDED DD 360K _ $89.95 

FDD-1.2 5-1/4" DOUBLE-SIDED HD 1-2M__ $89.95 

FD-55GFV 5 1/4" TEAC DOUBLE-SIDED HD 1.2M «... $99.95 


"Thanks again for the high quality your 
company provides. ” 

— D.DuBois, San Jose, CA 


<& Seagal 
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HARD DRIVES 

& $ 349 
% s 449 
mb •699 


MOMILffi CIRCUIT TECHN010GY INTERFACE CARDS 


DRIVE CONTROLLERS 
1.44MB FLOPPY 
$4g9s 

• 8088/286 COMPATIBLE 

• SUPPORTS 2 FLOPPIES 
(360K, 720K, 1,2MB & 1,44MB) 

• USER SELECT AS PRIMARY 
OR 2ND (3RD OR 4TH) FLOPPY 

MCT-FDC-HD_$49.95 

HIGH DENSITY 4-FLOPPY CARD $59.95 

• INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4 
INTERNAL DRIVES • BIOS FOR ANY COMBO OF DRIVES 

MCT-FDC-HD4 

FLOPPY DISK CONTROLLER $29.95 

• INTERFACES UP TO FOUR 380K/720K FLOPPY DRIVES 

• DB37 CONNECTOR FOR EXTERNAL DRIVES 

MCT-FDC 

HARD DISK CONTROLLER $79.95 

• SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20, 30 AND 
40MB • CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

MCT-RLL RLL CARD SUPPORTS 2 RLL DRIVES $89.95 

16-BIT FLOPPY/HARD $149.95 

•1:1 INTERLEAVE FOR IMPROVED PERFORMANCE 

• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1,2MB/ 
1.44MB) • CONCURRENTLY USE HARD AND FLOPPY DRIVES 

MCT-FAFH 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER. $199.95 

16-BIT IDE MULTFIO $89.95 

• SUPPORTS 2 IDE HARD DRIVES & 2 FLOPPIES • 2 SERIAL 
& 1 PARALLEL PORT - SUPPORTS COM 1 & 2. LPT 1. 2 OR 3 

MCT-IDEIO 

DISPLAY CARDS _ 

MONO GRAPHICS/PRINTER $49.95 

8088 OR 286.386/486 COMPATIBLE • HERCULES COMPATI¬ 
BLE MONOGRAPHICS • SUPPORTS LOTUS 1-2-3 • 720X348 
DISPLAY • ADDRESS PARALLEL PRINTER PORT AS LPT1 OR 2 

MCT-MGP 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR_ $49.95 

MCT-EGA EGA CARD WITH 256K RAM. $149.95 


MULTIFUNCTION I/O CARDS 

MULTI I/O CARD S59.9S 

• SERIAL PORT • CLOCK/CALENDAR WITH BATTERY 

• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 

MCT-IO 

MULTI I/O FLOPPY $79.95 

• SUPPORTS UP TO 2 360K FLOPPIES 

• SERIAL. PARALLEL GAME PORT AND CLOCK/CALENDAR 

MCT-MIO 

16-BIT MULTI I/O CARD $59.95 

• SERIAL PARALLEL ANO GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT-AIO 

16-BIT ALL-IN-ONE-CARD $129.95 

• MONOCHROME GRAPHICS • SUPPORTS 2 IDE HARD 
DRIVES AND 2 FLOPPIES • 2 SERIAL AND 1 PARALLEL PORT 

MCT-MGEIO 

MEMORY CARDS 

576K RAM CARD $49.95 

- USER SELECTABLE CONFIGURATION TO 576K • USES 64K 
AND 256K DRAMS (OK INSTALLED) 

MCT-RAM 

16-BIT EMS CARD $129.95 

• USER EXPANDABLE TO 2MB USING 1MB DRAMS • CON¬ 
FORMS FULLY TO LIM EMS 3.2 • RAM DISK SOFTWARE 

MCT-AEMS_$129.95 

MCT-AEMS-256 USES 41256 DRAMS . $129.95 

MCT-EMS 8 BIT EMS CARD 2MB CAPACITY_ $129.95 

16-BIT EEMS CARD $149.95 

• EXPANDABLE TO 4MB USING 256K X 4 DRAMS IN 
INCREMENTS OF 512K • CONFORMS TO UM 4.0 

MCT-EEMS 


FORM 

MODEL # 

STORAGE FORMAT 

AVG. 

SPEED 

PRICE 

5-1/4" 

ST-225N 

21.3MB 

SCSI 

65MS 

$279 

5-1/4" 

ST-225 

21.4MB 

MFM 

65MS 

$199 

3-1/2" 

ST-125 

21.4MB 

MFM 

40MS 

$259 

3-1/2" 

ST-125A 

21.4MB 

IDE 

28MS 

$259 

3-1/2" 

ST-125 N 

21.4MB 

SCSI 

40 MS 

$299 

3-1/2" 

ST-138 

32.1MB 

MFM 

40MS 

S269 

3-1/2" 

ST-138R 

32.1MB 

RLL 

40MS 

$289 

3-1/2" 

ST-138A 

32.1MB 

IDE 

28MS 

$269 

3-1/2" 

ST-138N 

32.1MB 

SCSI 

40MS 

$299 

5-1/4" 

ST-238 

32.7MB 

RLL 

65MS 

$219 

5-1/4" 

ST-25 IN 

42.8MB 

SCSI 

40MS 

$399 

5-1/4" 

ST-251-1 

43.1MB 

MFM 

28MS 

$299 

3-1/2" 

ST-157A 

48.6MB 

IDE 

28M5 

$299 

3-1/2" 

5T-157N 

48.6MB 

SCSI 

40 MS 

$359 

5-1/4" 

ST-277N-1 

64.9MB 

SCSI 

28MS 

$439 

5-1/4" 

ST-277-1 

65.5MB 

RLL 

28MS 

$349 

5-1/4" 

ST-4096 

80.2MB 

MFM 

28MS 

$569 

5-1/4" 

ST-296N 

84.9MB 

SCSI 

28MS 

$449 

5-1/4" 

ST-4144R 

122.7MB 

RLL 

28MS 

$699 

3-1/2" 

ST-1144A 

125MB 

IDE 

19MS 

$649 

3-1/2" 

ST-1201A 

180MB 

IDE 

15MS 

$799 


MICROPOLIS DRIVES 

if . 1 *899 


• HALF-HEIGHT 
5-1/4" HARD 
DRIVES -14 16 
MS AVG-ACCESS 
TIMES -10MB/S 
TRANSFER RATE 

•FULL HT. DRIVE 


FORMAT 


AYE. 

INTER¬ 


CAPACITY 

MOOEL 

SPEEO 

FACE 

PRICE I 

161MB 

1654 

16MS 

ESDI 

$899 1 

158MB 

1674 

16MS 

SCSI 

$949 I 

345MB 

1664 

14 MS 

ESDI 

$1449 | 

340MB 

1684 

14MS 

SCSI 

$1449 I 

676MB 

1568* 

I6MS 

ESDI 

$2195 | 

668MB 

1588* 

16MS 

SCSI 

$2195 I 

1,034MB 1598* 

14MS 

SCSI 

$3995 0 



BARGAIN HUNTER'S CORNER 


r129 


NDED> 


DRY 


8/16-BIT VGA $149.95 

• 8088 OR 286/386/486 PC COMPATIBLE • 800 X 600 IN 16 
COLORS • 256K VIDEO RAM • SUPPORTS ANALOG AND TTL 

MCT-VGA 

MCT-VGA-8 8-BIT VERSION_ $149.95 

MCT-VGA-1024 1024 X 768 VGA. $169.95 

MCT-VGA-1024+ 1024 X 768 IN 256 COLORS. $199.95 


EEMS CARD 

• 16-BIT 286 386/486 PC- 
COMPATIBLE CARD 

• TRUE EEM (ENHANCED 
EXPANDED MEMORY) 

- COMPATIBLE WITH 
CONVENTIONAL EXPANDED & E 

- EXPANDS UP TO 4MB IN INCREMENTS OF 512K (0KB 
INSTALLED) -BACKFILL CONVENTIONAL MEMORY 

- INCLUDES SOFTWARE DRIVERS -COMPATIBLE WITH 
EMS 4.0 INCLUDING MULTI-TASKING OPERATIONS 

MCT-EEMS . . .-. ..$129.95 

MCT-EEMS-2 CARD WITH 2MB MEMORY . $259.95 

MCT-EEMS-4 CARD WITH 4MB MEMORY.$379.95 

EXPIRES 4/30/91 


CUSTOMER SERVICE 800-538-5001 

TECHNICAL SUPPORT 800-538-5002 

LOCAL/INTERNATIONAL 408-559-1200 

FAX 408-559-0250 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY , 9 A.M. TO 3 P.M. 

ORDER TOLL-FREE 800-538-5000 
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SOME ASSEMBLY REQUIRED 


continued from page 314 


Listing 5: A code fragment that shows how to locate the video parameter block for a display board. 


#define VIDEO_TYPE 1 
#define CATEGORY_DISFLAY 3 
#define AFFLE_FIRMWARE_FORMAT 1 
#define IGNORE_HARDWARE 0x01 
^define FrRST_VIDEQ_MODE 128 
^define VIDEO_MODE„PARAMS 1 


int 

GSErr 

short 

SpBlock 

SpBlockPtr 

int 

long 

AuxDCEHandle 

int 

Ptr 


devRefNura; 

error; 

i; 

SlotBlock; 

SlotBlkFtr; 

theseDepths[6]; 

theseModes[6]; 

thisDeviceDCE; 

thisMode; 

vid eoMode LIstPtri 


/ * videoType */ 
displayCat */ 

f* Mask to exclude hardware in sResource search */ 
/* First video mode ID in sResource list */ 

/* ID of video mode block */ 

j* Driver ref* number for video board*s slot #/ 


/# Our slot parameter block */ 
/* The pointer to our block */ 


/* Device Control Entry (DCE) table for this slot */ 


error = 0; 

devRefNum = (**thIsGDevice).gdRefNum; 
thisDeviceDCE * (AnxDCEHandle) GetDCtlEntry(devRefNum); 


/* Will go nonzero when done */ 

/# Get screen's device ref* number */ 


SlotBlkFtr - SSlotBlock; 

SlotBlock * spSlot = (** this Device DCE), dC tISlot; 
SlotBlock * spExtDev * (#*thlsDeviceDCE).dCtLExtDev; 
SlotBlkFtr = ScSlotBloek; 

SlotBlock.spID ' 0; 

SlotBlock.spCType = VIDED_TYPE; 

SlotBlock.spCategory * CATEGORY.DISPLAY; 

SlotBlock.spDrvrSW * APPLE_FIRMWARE_FORMAT; 
SlotBlock.spTBMask = IGNORE_HARDWARE; 
error = SNextTypesRsre(SlotBlkPtr); 
if (I error) 

t 

videoModeListFtr - SlotBlock.spsPointer; 
this Mode = FIRST_VIDE0_M0DE; 
while (!error) 


/* G*t device's auxilltary #/ 

/* control table */ 

/* Point to our local SpBlock */ 

/* Fetch slot number from DCE */ 

/* ... and Its external number * / 

/* Point to our local SpBlock */ 

/* IMPORTANT: Clear resource ID */ 

/* Set the board type we want #/ 

/x ...Now its category */ 

/# We can only deal with this format */ 
/* Don’t care whose video board it is */ 
/x Ixfok for video sResource #/ 


/* Video mode sResources start at ID 128 */ 
/* Loop until we get all video modes #/ 


SlotBlkPtr s ^SlotBlock; 

SlotBlock.spID = thisMode; 

SlotBlock.spsPointer = videoModeListFtr; 
error = SFiidStruct (SlotBlkPtr); 
if (!error) 

{ 

SlotBlkPtr = SSlotBlock; 

SlotBlock.spID = VIDE0_M0DE_PARAMS; 
error = SGetBlock(SlotBlkPtr); 
if (Ierror) 

{ 

theseModes[i] = thisMode; 
theseDepths[i] = (*(VPBlock #) SlotBlock 
DieposPtr((Ptr) SlotBlock.spResult); 
i++ ; 

] /* end if !error #/ 

} /* end if ! error # / 
thisMode-hf ; 

} /# end while Ierror */ 

} /* end if terror */ 


/# Point to our local SpBlock */ 

/* Plug in new mode sResource ID */ 

/* Get pointer to video mode sResource */ 


/* Point to our local SpBlock #/ 

/* Want parameter list for this mode */ 

/* Copy the data to where we can use it */ 


/* Save modes boerd supports in array #/ 
.spResult).vpPixelSize; /* same for depths */ 
/* Throw away the copy */ 

1* Bump array index */ 


f # Look for next video mode #j 


the data structures and Slot Manager 
calls I’ll use. One potential problem is 
that to use the Slot Manager calls, I must 
first supply a slot number. The solution 
is to use the GDev ice’s driver reference 
number. I use this value with a Device 
Manager call to fetch the driver's device 


tables. (The Device Manager is a set of 
routines that handle the Mac's device 
I/O.) For a driver handling an expansion 
board, this device table provides the 
board's slot number. 

Listing 5 is a code fragment that shows 
exactly how it's done. I start by using the 


board’s video sResource to find its mode 
list. Since the mode list IDs start at 128 
and ascend in order, a loop walks me 
through this list. For each mode entry I 
find, I make a temporary copy of its 
video parameter block to get the mode's 
pixel depth. I dispose of the temporary 
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DEVICE MANAGER CALLS 

Device Manager control and status calls as defined by Apple for display 

boards. Not all the calls are shown. 

Codes for PBControl() 

0 The board is reset to its initial state: the default pixel depth (1 bit per pixel). The 
video RAM’s base address is returned to the caller. 

1 All current and pending I/O requests are killed. 

2 For a video mode ID provided by the caller, the board changes to the correspond¬ 
ing display mode (pixel depth). 

3 For an indexed color board, its color lookup tables (CLUTs) are changed to those 
provided by the caller. This has no effect on direct (24-bit) boards. 

6 For an indexed color board, the CLUT maps either to actual colors or to gray 
values, as determined by a mode value sent by the caller A mode value of 0 maps 
the display to colors; a value of 1 maps to grays. This has no effect on direct 
boards. 

Codes for PBStatus() 

2 The board returns the current video mode. 

3 The board returns the board’s CLUT to the caller. 

4 The board returns the video pages available in this mode. 

5 The board returns the base address of the video page supplied by the caller. 

6 The board returns a 0 if operating in color and a 1 if using gray scales. 


copy and search for the next mode by in¬ 
crementing the mode ID number. Once I 
run out of parameter blocks, the Slot 
Manager reports an error, and I exit the 
loop. I stuff the mode IDs into an array 
for later use. 

Controlling the Board 

Now that I have the mode information in 
hand, I’m (at last!) ready to put it to use. 
But I’ve got one more pipe to duck before 
I’m done. I need to change the mode. 
Apple defined a specific set of Device 
Manager calls that the display board has 
to respond to—and in precise ways. This 
lets the Mac not care what’s in the board 
driver it installs, yet at the same time 
QuickDraw and other software have con¬ 
sistent control functions available to it. 
I’ve summarized these Device Manager 
calls in the table. 

QuickDraw itself doesn’t use device 
I/O calls to draw to the display. Instead, 
for performance, it uses a pointer to 
write directly to the board’s frame buf¬ 
fer. This pointer is provided to Quick¬ 
Draw by the board’s driver (see the 
table). If this seems a bit un-Mac-like, 
remember that Mac applications always 
use QuickDraw to write to the screen. 
QuickDraw handles getting the applica¬ 
tion’s pixels into a frame buffer, whether 
it’s located in RAM on the Mac Ilci, 
VRAM on the Mac LC’s main logic 
board, or VRAM on a NuBus board in¬ 
side a Mac Ilfx. QuickDraw uses the de¬ 
vice I/O calls in the table when it changes 
the display’s color tables or changes the 
display’s mode at boot-up time. 

Having said that, you’ll be surprised 
to find that I won’t make the device I/O 
calls myself to change the screen depth. 
Instead, I let InitGDevice() do that by 
calling it with the corresponding mode 
value. Changing a display from colors to 
grays or vice versa requires that you use 
SetDeviceAttribute() on the GDevice 
while setting the appropriate flag. 

I wrote both an application and an 
FKEY to change a monitor’s screen 
depth. The application presents a dialog 
box showing the depths supported by the 
board. Clicking on a different screen 
depth has the application call InitGDe- 
vice(), using the appropriate value 
from the mode array. The code has 
worked reliably with every display board 
that I’ve used so far, including boards 
from RasterOps, Radius, and SuperMac 
Technology, and it works with A/UX 
2.0 and an early beta version of System 
7.0. The source for the application is 
available in electronic format (see page 
5) as DEPTH.SIT, a Stufflt archive file. 

There’s enough information here to 


get you started on examining the secrets 
of other expansion boards in your Mac. I 
recommend Jasik Designs’ Debugger 
V2, an industrial-strength debugger for 
the Mac, when you’re working with the 
Mac at this level of detail. At $350, it 
isn’t cheap, but its multiwindow display 
for examining data structures and disas¬ 
sembling code will pay for itself by the 
time it saves you on debugging jobs. 

Interestingly, since I started this proj¬ 
ect, Apple has introduced two new calls, 
HasDepth() and SetDepth(), which are 
described in Tech Note #276. These two 
calls let you easily obtain a board’s vari¬ 
ous modes and change the mode without 
going through the Slot Manager. These 
two new calls are available in System 
6.0.5 or higher. 

Toward a Virtual Machine 

As you can see, I learned a lot about how 
the Mac makes plug-and-play installa¬ 
tion of display boards possible. The 
Mac’s basement is remarkably well orga¬ 
nized: Applications are able to examine 
and access expansion-board features by 
using high-level Slot Manager calls. 
Even something as hardware-dependent 
as display board I/O can be handled 
through the Toolbox’s Device Manager 
calls. In those instances where an appli¬ 
cation might have to directly access the 
board, the address can usually be ob¬ 


tained through the Device Manager. 

Any Mac application that uses the Mac 
OS exclusively should run on any Mac, 
regardless of its hardware configuration. 
That’s because you let the Mac OS worry 
about how and where it directs your I/O. 
This way, your application should oper¬ 
ate across the entire Mac product line, 
including future Macs. The best example 
proving this concept of good application 
design is Consulair’s Edit. Although 
written in 1986 (the Mac Plus era), it 
runs on the Mac Classic, Ilsi, and LC 
without problems today. 

This embodies the concept of a virtual 
machine: a computer whose hardware 
details are hidden from view and that you 
deal with only through well-defined op¬ 
erating-system calls. This virtual ma¬ 
chine concept makes a move to a future 
RISC-based Mac possible. If the Mac 
Toolbox is fully implemented in RISC 
code, porting a Mac application to the 
new processor would be simply a matter 
of recompiling the application using a 
RISC compiler. ■ 


Tom Thompson is a BYTE senior editor at 
large with a B.S.E.E. degree from Mem¬ 
phis State University. He can be reached 
on BIX as il tom_thompson. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458. 
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PRINT QUEUE 



HUGH KENNER 


Poets and Sleepwalkers 

Is programming more like poetry or mathematics? 

Several new books and journals take sides in the debate. 



R emember the early 1980s? Back 
then, small-system computer¬ 
dom, still impelled by fun, o’er- 
soared the mere dull ground. And 
learning what could be done with¬ 
in 64K bytes of memory.. .well, 
compare the Renaissance passion for 
testing the limits of the 140-syllable son¬ 
net. John Donne in the 1620s packed an 
apocalypse into a sonnet. Likewise, hob¬ 
byists developed assembly expertise just 
to fit mainframe games of Adventure 
into laughably tiny address space. 

And as Elizabethans bought books of 
sonnets, so in gone years many of us 
bought packaged Adventure, and we too 
had our reward. Programmers, though, 
like the sonnet-makers, were enjoying a 
different fulfillment. In doing nothing 
conspicuously useful—just coding recre¬ 
ations—they themselves felt recreated by 
what they happily called “recreational 
programming/’ 

But recreational programming, if we 
trust the magazines, now seems to have 
'followed the sonnet into limbo. Journals 
that once enticed tinkerers with some¬ 
thing that was frankly meant just to al¬ 
lure, are strict now in their targeting of 
“professionals.” And when Scientific 
American not only consigned A. K. 

Dewdney’s Computer Recreations col¬ 
umn to mere bimonthly status but 
changed the word Computer to Mathe¬ 
matical, grim handwriting was plainly on the wall. Sure, com¬ 
puters everywhere, the message ran. But they’re now for work. 

So Dewdney’s The Magic Machine (W. H. Freeman, 1990, 
$15.95) seems a souvenir of a lost time. Like his The Armchair 
Universe , which I reviewed in the August 1988 BYTE, it re¬ 
packages a sampling of those golden columns; themes include 
chaos, viruses, and artificial landscapes. Meanwhile, he has 
started his own 28-page bimonthly newsletter: Algorithm (Al¬ 
gorithm, P.O. Box 29237, Westmount Postal Outlet, 785 Won¬ 
derland Rd., London, Ontario, Canada N6K 1M6, US$29.95 
for six issues). It’s reached issue 1.7 as this is written, and back 
issues from 1.1 can still be had. 

An address like Wonderland Rd. does suggest fantasies, and 
what Algorithm peddles is fantasy, broadly defined. Nowadays 
that tends to mean graphics, which, like the fractals I’ve men¬ 
tioned here more than once, can yield a visual experience quite 


unhitched from their mathematical rigor. Algorithm 1.1 of¬ 
fered “Inside the Mandelbrot Set” by IBM’s Clifford Pickover, 
and if you think there is nothing inside that set but a heart- 
shaped black hole, you have a surprise coming. What we’ve 
normally marveled at consists of samplings “from the area just 
outside the set, near its infinitely complicated fractal bound¬ 
ary.” But we can get inside by trusting a 13-line algorithm, 
which leaves details (e.g., choosing parameters and coloring 
points) to eager readers. 

And such is the way of Algorithm , which calls itself “The 
Personal Programming Newsletter.” Supplement lucid princi¬ 
ple with a rigorous but compressed recipe, the kind that speci¬ 
fies nested loops, boundaries, and plottings. Let each recre¬ 
ational programmer ad-lib the details, in some language of 
choice, with an eye to whatever hardware is available. And if 
half the fun is viewing the result, the other half is making the 
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thing work, and then making it work better. 

Pickover has a regular column called Personal Programs, So 
has Michael W. Ecker, who calls his Easy Pieces. Those are so 
easy he’ll even illustrate via BASIC code (yea, antient BASIC, 
ye olde kynde with lyne numbers). And, every issue, Dewdney 
in top form. 

The ad pages offer news, too. Ecker, I learn, runs a maga¬ 
zine of his own. Recreational & Educational Computing , of 
which I’ve yet to see a copy (not his fault, mine). And what a 
number of fractal implementations! Fractals now lure pro¬ 
grammers as Adventure once did. The most original version 
I’ve seen recently is Fractal Grafics (Cedar Software, Rt. 1- 
5140, Morrisville, VT 05661, (802) 888-5275, $79). I’ll be re¬ 
porting when Fve used it enough to feel comfortable. The most 
elegant presentation is Nature s Chaos , 103 wonderful color 
photos by the late Eliot Porter, with text by James Gleick (Vi¬ 
king, 1990, $29.95), Porter shows you ferns, cracked mud, 
tree trunks, lava, flowing water, some 
2000 flamingos, as you never saw them 
before Mandelbrot adjusted your eyes. 

Gleick helps persuade you that, yes, 
numbers can describe these images, 
chiefly by fractals. 

And as numbers can describe images, 
words can prescribe numbers. Such a 
prescription, set forth as sparely and ex¬ 
actly as possible, is what we mean by an 
algorithm. The Pascal language, when it 
left Niklaus Wirlh’s hands, was a teach¬ 
ing device that let you spell out algo¬ 
rithms in near-English. The Pascals that 
we buy have been vastly complicated by 
hooks to operating systems and hardware, details Wirth was in 
a position to finesse. He said that a compiler could be made to 
understand unambiguous instructions written in English. The 
intent of the language was to define * 4 unambiguous.” 

And here we encroach on controversial ground. In using 
“recipe” for “algorithm,” Fve implied that the ensuing code 
depends greatly on the chef. But in Binding Time: Six Studies in 
Programming Technology and Milieu (Ablex Publishing, 1990, 
$27.50), Mark Halpern alludes to a sect he calls the calculists, 
who’d wish for much austerer claims, Calculism causes its vic¬ 
tims to suppose (1) that there exists a seamless transhuman do¬ 
main called mathematical discipline; and (2) that computerdom 
should aspire to that realm. And the most humane of computer 
theorists—even Edsger Dijkstra, father of structured program¬ 
ming—have not always been immune to calculism. 

Halpern’s other word for calculists is sleepwalkers: “People 
doing good work in pursuit of illusory goals.” May waking 
them be dangerous to their productivity? No, he's confident 
he’ll not wreak that order of damage. “The ability of seasoned 
sleepwalkers to shrug off signals from the waking world is im¬ 
pressive.” But he has hopes of immunizing the rest of us to their 
decades-old incantations. Himself a theme-weaver since at 
least 1963, he’s not squeamish about citations from 30 years 
back. For, “It’s only when the sailor looks back on his wake 
that he can see that he’s been going in circles.” 

In what circles? Weil, the ones that chase their tails in pursuit 
of mathematical perfection. The calculists say, “First, pro¬ 
gramming languages should be recast along the lines of mathe¬ 
matical notation, so as to capture that notation’s rigor, preci¬ 
sion, and economy—and perhaps even its supposed creative 
power,.. .Second, programs can and should be validated and 
proved correct, by means very similar to those used in the proof 
of a mathematical theorem.” And, “Nuts!” says Halpern, 

Oh, he does say it more politely. He’s after all a software 
development executive (also one of the few people to have re¬ 


signed from IBM twice). But throughout the book his norm is 
natural language. Math notation is but an encoded subset of 
that, and a math proof (surprise!) is a natural-language prose 
narrative—“Let F(jc) be a y such that. ..“—with symbolic 
summaries interposed along the way. Those do not carry the 
burden of the proof; they serve to let readers “forget everything 
that preceded so as to dear their minds for the next step.” 
Thus, symbols “isolate for inspection important milestones,” 
but no reader is likely to dwell on them unless out of suspicion 
that an error lurks. 

So, “Calculism is based... not on achieved insight, but on a 
mere hope that if we mimic the outward forms of mathematical 
practice, insight will follow.” And the sole sound basis for 
computer programs—here I elide countless details Halpern 
confronts explicitly—remains natural language. (“How unpro¬ 
fessional!” You can hear the snorts.) 

Yet Isaac Newton, who was no calculist, wrote the Principia 
Mathematica in a language natural to the 
learned of his time, Latin. He dealt with 
the ambiguities inherent in natural lan¬ 
guages the way all sensible writers do, by 
keeping a hawk’s eye on his phrasing. 
Page through the Principia and you’re 
looking at prose, interspersed with dia¬ 
grams and rare equations. 

It follows that the correctness of pro¬ 
grams cannot be proved. (The notion that 
they can be derives from the notion that a 
proof just tumbles through formalisms.) 
It follows, too, that an algorithm can't be 
proved, either. You find out how well it 
works by testing it. For draw a deep 
breath and imagine what you’d be trying to “prove.” That it 
does what it’s supposed to do? Hah, write your rigorous speci¬ 
fication for that . “Algorithms, like executable programs, are 
unverifiable because they are themselves the best attempts we 
can make at expressing our intentions; there is nothing we can 
test them by, because if we could come up with better expres¬ 
sions, they would be our algorithms/programs, ” 

(And it’s doubtful if any two Dewdney fans write exactly the 
same code for anything. There are many ways to get a principle 
working. None is bug-proof.) 

The text formatter I still use comes from a disk dated 19 July 
1983. For some months before that, I was a beta-tester. One 
bug I chanced on was a lockup should a \ happen to alight on 
the first tab stop. How foresee such a flaw? Where locate it, in 
the intricate transactions among algorithm, DOS, C compiler? 
Well, it did get found and swatted. That’s how “software devel¬ 
opment” works. Halpern has ideas about how it could be made 
to go less chancily. For those, read his book; and let object- 
oriented programming fans pay special attention. He promotes 
an expanding inventory of small, tight, reusable “boxes,” ener¬ 
gized like ballad stanzas, and would savor OOP more could it 
dispense with the “neologisms and misnomers” its promoters 
troll for attention. 

So we head back toward programming as poetry, even as 
fun. Let miseries be left to the law courts: beasts a-circling, 
eyes aglare, fangs bared. Today, at ease with megabytes of 
memory, feel free to aspire beyond the sonnet: if not to the epic, 
at least to a polychromed ode. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. He writes for publications ranging from the New York 
Times to Art & Antiques. His recent books include Mazes and 
Historical Fictions. He can be contacted on BIX as “hkenner. " 
Your questions and comments are welcome. Write to: Editor , 
BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. 
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Let My PCs Go 


I s the personal computer revolution really over? 
Remember when, several years ago, we stomped 
into our department supervisor’s office, slammed 
a stack of smeary, green-striped printouts on the 
desk, and demanded a personal computer? We 
were sick of the temperamental, bug-ridden software 
available on corporate minicomputers and mainframes, 
sick of the uncooperative attitude of corporate MIS 
staff, and weary of their promises that the capabilities 
promised in the system specifications would actually 
be delivered real soon now. 

Then we pulled out a copy 
of BYTE. Indicating a re¬ 
view of a Z80, an Apple II, 
or an IBM PC, we explained 
that these machines were 
self-contained and were so 
cheap that we could set up a 
system without involving 
corporate computer depart¬ 
ments, their policies, or 
their budgets. With tools like Microsoft BASIC, Word¬ 
Star, VisiCalc, and dBASE, we could develop in-housc 
applications, saving time and effort* 

The PC revolution was on its way. 

As the combined PC activity of individual depart- 
ments came to rival or even outrun that of the corporate 
mainframe, corporate MIS management found their 
empires (and budgets) threatened. Unable to compete 
with the PC revolution and unwil ling to join it, they at¬ 
tempted to retain control by becoming the corporate 
regulators of PCs* 

At first they had little success. Then the PC world 
provided MIS managers the break they had been hoping 
for: “connectivity/ 1 the PC buzzword of the mid- 
1980s. Connecting all the PCs, in all departments, let¬ 
ting them access each other's data and peripherals— 
that was surely a corporate function. A single corporate 
voice was needed to settle questions of communications 
protocols, cable routing, and network procedures. Who 
better to do this than the established corporate com¬ 
puter staff? 

It was a small step from standardized computer con¬ 
nections to standardizing the computers themselves, 
and then the software, printers, graphics cards, and so 
on. Soon there were corporate directives on subdirec¬ 
tory names, organization of subdirectories, and even 
the color of the floppy disk labels. The counterrevolu¬ 
tion was rolling* 

On the heels of networks came another lucky break 


for the regulators—viruses. Warnings were soon circu¬ 
lated: Infection by nonstandard software can bring the 
corporation to its knees* Sure, it's not very likely. Most 
well-publicized cases of virus or worm attacks have in¬ 
volved the exploitation of operating-system deficiencies 
on intensively managed and regulated systems. 

The counterrevolution was close to complete. IBM 
launched OS/2 with the promise of FC-to-ma in frame 
links. Unix running on PC networks started to look 
like the banked minicomputers of yesteryear* Over the 
horizon came the MIS manager’s dream: the diskless 
PC, a terminal in all but name. 

Sure, modem PCs are more powerful than ever. But 
the PC revolution was about freedom, not power. The 
first PCs were puny compared to the minicomputers 
and mainframes of their day, yet they offered us, the 
users, a new personal freedom of choice. We could 
shop for and configure our own computer systems, 
select or develop our own software, and use it all in a 
way that suited and enhanced our natural creativity. We 
made our own choices on how to enter, organize, pro¬ 
cess, output, and occasionally trash our own data. 

In response to our enthusiasm, hardware became 
more reliable, compatible, and easy to install. Software 
became easier to use, better documented, and cheaper. 
Now there’s more software out there, but we are re¬ 
stricted to choosing it from corporate stockrooms or a 
few bulky and expensive library boxes tastefully ar¬ 
ranged on the pastel shelves of computer stores. 

What worries me most is that networks are bringing 
corporate computer management style from major cor¬ 
porations into the smallest, most innovative companies. 
I’ve seen companies in which even four or five PCs are 
linked, and some ‘"system manager, 11 under the guid¬ 
ance of network consultants, handbooks, or colum¬ 
nists, is writing procedures, establishing standards, 
and ruling over accessibility to the network. 

There is no doubt that network management is neces¬ 
sary* Let’s just be sure that control of the machines 
doesn’t mean restricting the creativity of their users. ■ 


Alun Whittaker is an author of technical documentation 
and video scripts. He can he reached on BIX do 
“editors.*' 

Slop Bit is a forum for informed opinion on personal com¬ 
puting topics. The opinions expressed are those of the au¬ 
thor and not necessarily those of BYTE, Your contributions 
and comments are welcome. Write to: Editor, BYTE, One 
Phoenix Mill Lane. Peterborough. NH 0345S. 


In the mad rush to 
connectivity, have we 
forgotten the point 
of the PC revolution? 
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Mona Lisa 




LabVIEW 2 front panel 



Sketch from Leonardo da Vinci's notebook 



LabVIEW 2 block diagram program 






Leonardo da Vinci was both artist and scientist* Artistically, 
he employed an innate sensitivity and great technical skill. 
As a scientist and inventor, he visualized revolutionary 
machines and experimental apparatus centuries ahead of 
their t i me .With LabVIEW, you can be as artistic as Leonardo 
by usi ng LabV l EW s graphical user interface to make ground- 
break ing discoveries, far ahead of your colleagues. 

Yes, that's right I LabVIEW lets you do your job faster-and 
with style. LabVIEW 2 is a revolutionary graphical pro¬ 
gramming system for data acquisition and instrument cpn- 
trol applications. Pioneering engineers and scientists are 
using LabVIEW to make discoveries and breakthroughs of 
the order of Leonardo's. In short. LabVIEW not only helps 
you do your job, but helps you do iL with class-artistically. 


Graphical User Interfaces are now industry standard. In 
fact, studies confirm that graphical user interfaces make 
computer users much more productive, LabVIEW is the first 
graphical user interface available for engineering and sci¬ 
entific data acquisition. LabVIEW combines a from panel 
user interface with data flow programming technology to 
make it an exceptionally productive tool for programming a 
variety of applications. And LabVIEW gives your career, 
like Leonardo's, some style! 
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The Software is the Instrument 

6504 Bridge Point Parkway 
Austin, TX 76730-5039 


Call for FREE Catalog 
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LAPTOPS...WE STARTED IT ALL 


In 1983, we introduced 


the world’s first laptop computer. We went on to engineer built-in software, 

drives in notebook-size 


PERFORMANCE IN A 6.7-lb. PORTABLE 


AND NOW... 

THE NEW 
TANDY 2810 HD 
NOTEBOOK PC, 


286 Power 
The 80C286 micro¬ 
processor runs at 
16 MHz for speed- 
intensive applications 
like hiiaxrsoff*' 
Windows. 


VGA Graphics 
Brilliant clarity with 
640 x 480 graphics mid 
,i sharp 16/32-gray scale. 

Built-In Hard Drive 

20 megabytes of <mema/ 
sfonijt'e thr rapid access, plus 
n 3.5" 1.44MB floppy drive. 


MS-DOS' 11 4-01 

The hirtr.sr vm/on of 
MS-DOS (4.01) comes 
already installed on 
the huj/f-j'n bard drive. 


DeskMate^ Interface 

The DeskMate Graphical 
User Interface with ten 
applications is installed on 
rne hard drive for instant- 
on ease of use. 


Resume Mode 

Lets jwu shut off and 
come hack right where 
you left off— also shuts 
down automaticady to 
save battery life. 


External Support 

Attach a Wl-key key¬ 
board, a VGA co/or 
monitor, a printer, an 
external floppy drive 
and more. 

I MB Memory 

Expandable to 
five megabytes. 
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Continuing our tradition of innovation, the Tandy 2810 HD is a lightweight laptop for heav> 
use—at the office, at home, or on the road. With extremely durable construction, it’s built foi 

travel—but it can also support a full-size keyboard and _— m® 

monitor for true desktop power. AT® compatibility, J I ItOWw m flOCH 
stunning VGA graphics and DeskMate® productiv- 4 IDojISS^ICI^S 

ity software. Only at Radio Shack. Again. TECHNOLOGY 


Radio Shack is a division of Tandy Corporation. Microsoft and MS-DOS/licensed from Microsoh Carp AT/Reg TM IBM Corp. 
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